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REPORT 


SECRETARY    OF    AGRICULTURE. 


To  the  President: 

The  educational  work  of  the  Department  of  Agriculture  has  grown 
in  effectiveness  since  my  last  Annual  Report.  The  opportunities 
offered  to  young  men  to  fit  themselves  for  special  lines  of  experi- 
mental work  under  the  immediate  care  of  our  most  experienced  scien- 
tists are  being  sought  by  greater  numbers  every  year.  The  influence 
of  the  Department  is  extending  through  cooperation  with  the  scientists 
of  the  experiment  stations  of  the  several  States  and  Territories  and 
the  isles  of  the  sea  under  our  flag.  The  demands  of  these  institutions 
for  trained  men  to  conduct  research  into  so  many  fields  of  inquiry  and 
of  private  individuals  and  companies  for  the  best  organizing  and 
supervising  ability  to  manage  agricultural  enterprises  encourage 
students  to  prepare  for  doing  this  work. 

The  teaching  of  the  science  of  agriculture  and  the  sciences  related 
to  it  is  receiving  more  attention  in  the  colleges  instituted  for  this  pur- 
pose, many  of  which  in  the  past  have  neglected  their  full  duty  in  this 
regard. 

Research  by  the  Department  officials  into  the  principles  governing 
the  growth  of  plants  and  the  creation  of  new  species  by  hybridizing  to 
give  varieties  from  which  to  select  for  new  purposes  has  brought 
gratifying  results.  We  have  new  fruits  and  grains  of  numerous  kinds 
adapted  to  localities  that  have  been  needing  them  for  many  years. 

We  are  helping  people  in  many  localities  to  an  intelligent  knowl- 
edge of  their  soils  and  of  the  most  profitable  uses  to  which  they  may 
be  devoted.  Results  are  showing  the  value  of  this  service.  The  best 
sugar  lands,  rice  lands,  tobacco  lands,  truck  lands,  and  lands  best 
adapted  to  particular  fruits,  grains,  grasses,  legumes,  and  other  crops 
are  being  discovered  as  certainly  as  any  other  unknown  thing  is 
brought  to  human  knowledge  for  the  first  time. 

Few  of  the  plants  of  most  value  to  our  people  are  native  to  the 
United  States.  They  are  products  of  other  countries  and  have  been 
useful  in  their  localities  for  long  periods  of  time.     Our  various  soils 
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and  climates  are  adapted  to  many  things  that  have  not  yet  been  intro- 
duced to  them.  Department  explorers  are  searching  the  Old  World 
for  whatever  is  valuable  there  and  useful  here,  with  results  that  are 
quite  encouraging.  Our  aims  are  to  help  toward  the  production  in 
the  States  and  Territories  of  everything  their  soils  and  climates  will 
permit,  and  to  help  our  new  island  possessions  to  grow  whatever  prod- 
ucts require  tropical  conditions. 

Our  growing  commerce  is  accompanied  with  danger  from  invasion 
of  animal  and  plant  diseases  and  parasites  calling  for  vigilance  on  the 
part  of  Department  scientists  to  keep  them  out  and  to  deal  with  them 
when  they  cross  our  borders,  as  they  occasionally  do. 

My  last  Keport  showed  that  the  Department  was  paying  $12,600  a 
year  for  rent  of  buildings.  It  is  now  paying  $21,700,  and  the  amount 
will  increase  as  the  work  increases.  It  would  be  good  business  policy 
to  adopt  a  plan  of  building  adequate  to  the  future  needs  of  the  Depart- 
ment, and  to  authorize  the  erection  of  so  much  of  it  as  would  provide 
for  the  offices  that  are  now  housed  in  the  city  wherever  room  can  be 
had.  The  sum  necessary  to  provide  the  rent,  at  Government  rates  of 
interest,  would  be  ample  to  begin  with;  besides  none  of  the  buildings 
now  in  use  are  fireproof,  and  we  have  materials  that  have  accumu- 
lated in  our  laboratories,  in  addition  to  a  unique  library,  that  could 
not  be  replaced  if  destroyed  by  fire. 

WEATHER  BUREAU. 

Forecast  Warnings. 

The  past  year  affords  gratifying  evidence  of  the  value  of  forecast 
warnings  of  the  Weather  Bureau  in  saving  life  and  property.  People 
of  other  nations  express  appreciation  of  our  Atlantic  weather  forecasts. 
The  universal  appreciation  of  this  service  in  giving  ample  warning  of 
the  approach  of  severe  storms  or  hurricanes  or  of  killing  frosts  is 
highly  gratifying  and  affords  ample  testimony  of  the  assertion  I  have 
made  on  previous  occasions  that  the  value  of  property  saved  from  loss 
repays  to  the  country  many  times  over  the  cost  of  maintaining  the 
Bureau. 

Substantial  increase  was  made  in  the  distribution  of  daily  forecasts 
through  the  rural  free  delivery,  although  efforts  in  this  direction  were 
circumscribed  for  want  of  funds  for  the  purchase  of  necessary  supplies. 
On  August  1,  1902,  there  were  in  operation  about  10,000  rural  free- 
delivery  routes,  serving  approximately  1,000,000  families.  For  the 
reason  stated,  only  105,000  families,  served  by  about  1,000  routes, 
could  be  furnished  with  the  forecasts  of  the  Bureau.  According  to 
the  estimates  of  the  Post-Office  Department,  there  will  be  in  operation 
July  1,  1903,  15,000  routes,  serving  approximately  1,500,000  families, 
representing  a  population  of  over  7,500.000  people.     The  distribution 
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of  the  daily  forecasts  of  the  Bureau  should  be  made  coextensive  with 
the  rural  free  delivery.  This  could  be  done  on  the  basis  of  the  Post- 
Office  estimates  for  July  1,  1903,  at  a  cost  of  about  $100, 000. 

Wireless  Telegraphy. 

The  experiments  in  space,  or  wireless,  telegraphy  were  begun  Jan- 
uary 1,  1900,  under  the  direction  of  the  Chief  of  the  Weather  Bureau, 
and  were  continued  during  the  past  year.  While  much  valuable  infor- 
mation has  been  secured  and  a  fairly  satisfactory  experimental  system 
has  been  devised,  I  am  not  able  to  report  such  progress  in  the  investi- 
gation as  would  justify  the  Department  in  dispensing  with  its  coast 
telegraph  lines  or  with  the  cables  that  connect  certain  islands  with  the 
mainland. 

Storm  Warning  Equipment. 

As  far  as  funds  would  permit,  the  work  of  extending  the  equipment 
of  steel  towers  and  high-power  lanterns  of  improved  type  at  important 
storm  warning  stations  was  pushed  energetically  during  the  year  by 
the  instrument  division.  In  all,  54  towers  were  distributed  to  storm 
warning  stations. 

The  funds  available  were  too  limited  to  permit  of  the  purchase  of 
high-power  lanterns  and  other  accessories  required  by  the  towers. 
Moreover,  the  first  six  months  of  the  past  year  have  been  necessarily 
consumed  in  the  manufacture,  shipment,  and  installation  of  the  towers. 
The  matter  of  lanterns  and  accessories  will  therefore  have  to  be  sup- 
plied this  year,  and  while  provision  for  them  has  already  been  made, 
the  storm -warning  fund  will  permit  of  no  considerable  extension  of 
the  work,  and  we  must  of  necessity  confine  ourselves  to  finishing  up 
the  work  left  over  from  last  year.  There  are  now  109  storm-warning 
and  9  special  stations  at  which  the  steel  towers  have  been  installed. 
Of  these,  48  need  lanterns,  and  they  will  be  issued  as  soon  as  delivered 
by  the  contractors. 

Under  the  special  appropriation  by  Congress  for  the  purchase  of 
sites  and  the  erection  of  buildings  for  the  use  of  the  Weather  Bureau 
at  certain  stations,  buildings  were  erected  at  the  following  places,  at  a 
total  cost  of  $23,932.53,  namely:  Atlantic  City,  N.  J. ;  Hatteras,  N.  C. ; 
Fort  Canby  (North  Head),  Wash.;  Port  Crescent,  Wash.;  Tatoosh 
Island,  Wash.,  and  Point  Reyes,  Cal.  Under  this  appropriation,  also, 
buildings  were  repaired  and  improved  and  supplies  provided,  at  a  cost 
of  $17,279.03,  at  the  following  places:  Bismarck,  N.  Dak. ;  Jupiter,  Fla. ; 
Kittyhawk,  N.  C,  and  Cape  Henry,  Virginia.  The  buildings  at  Port 
Crescent,  Wash.,  and  Jupiter,  Fla.,  are  still  in  course  of  construction, 
but  will  be  completed  within  a  few  months.  In  view  of  the  approval 
of  this  policy  and  of  the  economy  to  the  Government  of  owning  its  own 
buildings,  1  recommended  an  additional  appropriation  of  150,000,  which 
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was  duly  granted  by  Congress,  for  the  purchase  of  sites  and  the  erec- 
tion of  not  less  than  six  buildings  during  the  current  fiscal  year.  The 
places  selected  for  these  new  buildings  are  Yellowstone  Park,  Wyo. ; 
Amarillo,  Tex.;  Modena,  Utah;  Key  West,  Fla. ;  Sand  Key,  Fla.,and 
South  Farallone  Island,  California.  Owing  to  the  difficulty  in  pro- 
viding sites  for  the  buildings  at  Amarillo  and  Modena,  it  will  hardly 
be  practicable  to  erect  buildings  there  before  next  spring. 

The  crop  service  of  the  Bureau  will  be  dealt  with  in  a  special  report 
called  for  by  Congress. 

BUREAU  OF  ANIMAL  INDUSTRY. 

Inspection  Service  for  Export  Animals. 

The  act  of  Congress  of  August  30, 1890,  provided  for  the  inspection 
by  the  Bureau  of  Animal  Industry  of  meats  for  exportation,  and  this 
was  supplemented  on  March  3,  1891,  by  an  act  providing  "for  the 
inspection  of  live  cattle,  hogs,  and  the  carcasses  and  products  thereof 
which  are  the  subjects  of  interstate  commerce,  and  for  other  purposes." 
This  law  was  amended  by  an  act  which  took  effect  July  1,  1902,  pro- 
viding for  the  inspection  of  dairy  products  for  export.  Under  these 
laws  important  service  to  the  live-stock  industry  has  been  performed. 

The  total  number  of  ante-mortem  inspections  was  59,158,648,  being 
an  increase  over  the  previous  year  of  2,789,338.  The  cost  of  these 
inspections  was  1.08  cents  each.  The  number  of  post-mortem  inspec- 
tions was  38,903,625.  The  carcasses  condemned  numbered  61,980, 
besides  17,445  parts  of  carcasses. 

The  meat-inspection  tag  or  brand  was  placed  upon  19,694,665  quar- 
ters, 250,141  pieces,  and  3,820  sacks  of  beef,  7,419,287  carcasses  of 
sheep,  554,016  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
793,471  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  inspection  as  follows:  7,166,490  of  beef, 
39,229  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horseflesh, 
a  total  of  23,041,885. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  32,744.  Of  beef 
there  were  1,571,305  quarters,  19,728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weight  of  416,990,762  pounds;  of  mutton  there  were 
85  carcasses  and  26,942  packages,  weighing  1,145,248  pounds;  of  pork 
there  were  94,962  carcasses  and  658,139  packages,  weighing  188,360,011 
pounds.      These  figures  show  a  decrease  from  the  previous  year  of 
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35,S39,611  pounds  of  beef  and  42,784,927  pounds  of  pork.  There 
were  11  certificates  issued  for  horseflesh,  the  export  consisting  of  638 
packages,  weighing  170,968  pounds. 

The  quantity  of  pork  examined  microscopically,  which  was  exported, 
amounted  to  33,681,229  pounds.  This  was  a  decrease  of  a  little  more 
than  2,000,000  pounds  from  the  previous  year,  owing  to  a  decreased 
demand  for  pork  from  those  countries  demanding  inspection.  The 
cost  of  this  work  per  pound  was  0.368  cent. 

The  value  of  the  exports  of  animals  and  animal  products  for  the  year 
ended  June  30. 1902.  amounted  to  the  large  sum  of  §244,733,062.  Of 
this  amount,  §44,871,684  was  the  value  of  the  animals,  8192,756,608  of 
the  meat  and  meat  products,  and  87.104.770  of  the  dairy  products. 
The  total  value  of  the  exports  of  animal  products  was  about  $3,000,000 
greater  than  the  like  exports  of  the  previous  year,  but  there  was  a 
decrease  of  nearly  $8,000,000  in  the  value  of  cattle  exported.  This 
was  due  to  the  sharp  demand  for  beef  cattle  in  this  country. 

Of  the  392,884  cattle  exported,  295,346  were  inspected,  tagged,  and 
certified  as  to  health.  The  others  shipped  were  from  ports  where 
inspection  is  not  piwided  and  is  made  to  countries  where  a  Govern- 
ment certificate  of  inspection  is  not  required.  Of  sheep,  401,132 
were  inspected  and  212,178  were  certified  for  export;  of  horses, 
19,990  were  inspected  and  10,975  certified  for  export.  The  value  of 
the  cattle  exported  was  §29,902,212;  of  horses  §10,048,046;  of  mules 
§2,692,298;  of  sheep  §1,940.060. 

The  inspection  of  vessels  for  carrying'  live  stock  has  been  conducted 
with  a  view  to  the  best  possible  service  and  the  most  humane  treat- 
ment of  the  animals.  The  percentage  of  loss  in  ocean  transit  of  cattle 
is  now  reduced  to  0.13  for  cattle,  0.89  for  sheep,  and  0.65  for  horses. 

The  number  of  clearances  of  vessels  carrying  live  stock  was  837, 
which  was  considerably  less  than  for  the  previous  year — a  condition 
due  to  the  decreased  exports  of  cattle  and  horses. 

Inspection  Service  for  Import  Animals. 

There  were  inspected  and  admitted  from  Mexico  65,213  cattle,  3,776 
sheep  and. lambs,  and  2,090  goats;  also  a  few  asses,  horses,  mules,  and 
hogs.  Through  ports  on  the  seacoast,  horses  not  subject  to  quarantine 
were  imported  to  the  number  of  2,283. 

One  of  the  most  important  duties  of  the  Bureau  of  Animal  Industry 
is  to  maintain  strict  quarantine  at  the  ports  of  the  seacoast  in  order  to 
prevent  the  introduction  of  animal  plagues.  The  efficiency  of  this 
service  has  been  shown  in  the  past,  and  it  is  a  service  by  which  the 
live-stock  interests  of  our  country  are  directly  conserved.  The  live- 
stock growers  demand  and  receive  the  most  rigid  inspection  at  these 
ports,  for  it  would  be  no  difficult  matter  to  permit  the  introduction  of 
diseases  which  might  easily  cost  the  live-stock  growers  many  millions 
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in  direct  losses,  and  at  the  same  time  the  Government  would  be  under 
heavy  expense  in  efforts  toward  their  eradication. 

We  imported  from  Canada  27,716  cattle,  148,313  sheep,  3,305 
horses,  and  5,356  hogs  which  were  not  subject  to  quarantine.  There 
were  also  imported  and  quarantined  1,214  cattle,  231  sheep,  and  33 
hogs.  Besides  these  there  were  quarantined  animals  of  various  species 
which  were  destined  for  menageries  and  zoological  parks. 

For  the  purpose  of  preventing  the  importation  of  cattle  affected  with 
tuberculosis  a  veterinarian  has  been  stationed  in  Great  Britain,  whose 
duty  it  is  to  test  with  tuberculin  all  cattle  over  six  months  old  which 
are  destined  for  export  to  the  United  States.  During  the  year  1,067 
cattle  have  been  so  tested,  of  which  928  were  passed  and  139  rejected. 
These  cattle  were  representatives  of  nine  different  breeds,  those  pre- 
dominating being  Hereford,  Jersey,  and  Shorthorn. 

Exports  of  Dairy  Products. 

Experimental  exports  of  dairy  products  have  been  made  to  Japan, 
China,  Cuba,  and  Porto  Rico.  This  method  of  making  known  the 
better  grades  of  these  products  has  resulted  in  somewhat  increased 
sales  by  merchants  in  San  Francisco  and  New  York  and  some  parties 
elsewhere;  but  inadequate  and  unsuitable  transportation  facilities,  the 
destructive  climates  of  some  of  the  markets  referred  to,  and  other 
unfavorable  conditions  prevent  any  rapid  increase  in  this  trade.  The 
results  indicate,  however,  that  the  markets  of  Japan  may  be  further 
cultivated. 

Under  act  of  Congress  of  March  2,  1902,  the  dairy  division  of  the 
Bureau  inaugurated  a  system  of  inspection  of  dairy  products  offered 
for  export,  affixing  stamps  to  the  same,  and  certifying  to  the  charac- 
ter and  quality  of  the  articles.  Domestic  prices,  however,  have  been 
so  high  as  to  prevent  any  considerable  export  of  high-grade  goods 
other  than  condensed  milk  and  cream. 

Contagious  Diseases. 

The  work  of  this  Bureau  with  reference  to  contagious  diseases  of 
animals,  which  has  been  prominent  from  the  time  of  its  organization, 
has  been  continued.  This  work  at  present  includes  the  control  of 
Texas  fever,  blackleg,  sheep  scab,  and  maladie  du  coit,  while  scientific 
investigations  are  in  progress  to  determine  the  nature  and  best 
methods  of  treating  other  important  diseases,  such  as  tuberculosis, 
hog  cholera,  and  anthrax.  The  records  show  that  1,688,565  doses  of 
blackleg  vaccine  were  distributed  during  the  year,  and  the  reports  of 
its  use  reduce  the  loss  of  cattle  after  using  it  to  0. 51  per  cent  of  those 
vaccinated.  If  we  should  eliminate  from  these  reports  those  cattle 
which  were  presumably  infected  before  vaccination,  and  also  those 


REPORT    OF    THE    SECRETARY    OF    AGRICULTURE.  XV 

which  probably  died  because  a  mistake  was  made  in  the  operation,  the 
percentage  of  loss  would  be  reduced  to  0.44.  These  results  indicate 
that  the  use  of  this  vaccine  has  saved  to  the  stock  raisers  many  thou- 
sands of  head  of  cattle  and  consequently  a  very  large  sum  of  money. 

BUREAU  OF  PLANT  INDUSTRY. 

In  accordance  with  the  recommendations  in  my  last  report,  Congress 
brought  within  the  scope  of  this  Bureau  four  additional  lines  of  plant 
work,  viz,  the  Arlington  Experimental  Farm,  the  investigations  in  the 
production  of  domestic  tea,  the  work  on  foreign  seed  and  plant  intro- 
duction, and  the  Congressional  seed  distribution.  It  has  necessarily 
required  much  time  to  perfect  this  reorganization,  but  everything  in 
this  direction  is  now  practically  complete  and  the  nine  main  branches 
of  the  Bureau  are  being  so  conducted  as  to  bring  forth  the  very  best 
work.  Much  of  the  success  of  any  work  in  the  Department  depends, 
in  the  first  place,  upon  good  men,  and,  in  the  second  place,  upon  giving 
such  men  responsibilities  of  a  nature  that  will  develop  their  best 
efforts.  This  policy  is  followed  in  the  Bureau  of  Plant  Industry,  and 
as  a  result  there  is  an  earnest  corps  of  workers,  each  knowing  his  duty 
and  performing  it  with  all  the  energy  at  his  command.  Owing  to  the 
fact  that  much  of  the  detailed  work  connected  with  the  reorganization 
was  completed  last  }Tear,  it  has  been  found  practicable  the  present  year 
to  devote  considerable  attention  to  the  development  of  new  fields,  a 
few  of  which  may  be  briefly  referred  to  here. 

The  nature  of  the  work  of  this  Bureau  is  such  that  cooperation  with 
the  State  experiment  stations  is  an  important  factor,  and  for  this 
reason  very  close  relationships  have  been  established  with  station 
investigators  in  about  thirty  States.  The  work  undertaken  conjointly 
with  these  stations  is  of  the  most  varied  character. 

Farm  Management. 

As  the  work  of  reorganizing  this  Bureau  developed,  the  need  was 
felt  for  properly  coordinating  all  the  varied  lines  of  plant  work  in  such 
a  way  that  they  could  be  brought  directly  home  to  the  practical  farmer 
and  fruit  grower  in  all  parts  of  the  country.  To  this  end,  I  have 
approved  the  establishment  within  the  Bureau  of  an  office  of  Farm 
Management,  which  shall  have  for  its  object  the  bringing  together  in 
concrete  form  of  all  the  facts  developed  in  the  Bureau  as  a  whole,  sift- 
ing the  results,  and  apptying  them  in  a  practical  way  where  they  will 
do  the  most  good.  To  enhance  the  value  of  this  work  general  studies 
have  been  inaugurated  in  the  matter  of  securing  facts  regarding  the 
way  in  which  the  best  paying  farms  in  the  country  are  being  managed, 
and  what  are  the  relationships  of  surrounding  conditions,  such  as 
proximity  to  markets,  ways  of  leasing  or  controlling  the  lands,  soils, 
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and  climate,  and  the  methods  of  farming  followed.  With  the  knowl- 
edge thus  secured  it  will  be  practicable  to  lay  out  a  working  plan  for 
a  particular  farm  in  a  particular  region,  the  object  being  in  all  cases 
to  have  such  plans  serve  as  object  lessons  for  t}-pe  regions  rather  than 
for  individuals.  In  line  with  this  plan  there  is  now  being  undertaken 
in  different  parts  of  the  South  demonstration  experiments  for  the 
purpose  of  showing  the  possibilities  of  more  diversified  farming. 

With  the  cooperation  of  farmers,  working  plans  are  being  devised 
whereb}^  the  present  system  of  growing  only  one  crop  will  be  changed 
so  as  to  secure  more  diversification,  thus  insuring  greater  profits  and 
the  building  up  of  the  fertility  of  the  land.  There  are  many  thousands 
of  acres  in  the  South  where  the  same  system  of  farming  has  been 
carried  on  for  }^ears  and  where  it  would  be  a  great  advantage  to  inau- 
gurate changes  which  would  lead  to  the  building  up  of  the  fertility  of 
the  soil  and  give  broader  opportunities  to  those  handling  the  same. 
As  a  specific  example  of  this  work  there  is  now  being  developed  in 
the  South,  as  object  lessons,  a  system  of  what  will  be  called  "one- 
man  "  farms.  These  are  small  areas  of  land  in  the  pine  woods  region 
upon  which  a  system  of  farming  is  being  developed  of  such  a  nature 
as  to  appeal  directly  to  the  class  of  farmers  who  must  necessarily 
handle  such  land.  Instead  of  a  single  crop,  simple  systems  of  rotation 
are  being  put  into  operation,  and  the  question  of  the  proper  stock  to 
keep  is  being  considered,  all  being  of  such  a  nature  that  the  work  can 
be  handled  by  one  individual.  In  other  regions,  where  the  conditions 
are  different,  more  elaborate  plans  are  under  way  whereby  consider- 
able tracts  of  land  which  have  for  years  been  cropped  to  cotton  are 
being  arranged  for  a  regular  rotation,  introducing  stock  as  an  element 
for  the  purpose  of  showing  the  possibilities  of  such  diversification 
and  its  bearing  on  the  welfare  of  the  different  communities. 

Extension  of  Fruit  Markets  Abroad. 

With  the  increasing  production  of  special  crops  there  is  felt  the 
urgent  need  for  broader  markets.  This  is  particularly  the  case  with 
perishable  products,  such  as  fruits  and  certain  kinds  of  vegetables. 
There  have  lately  been  undertaken,  in  a  limited  wajr,  some  investiga- 
tions having  for  their  purpose  the  extension  of  the  export  trade  and 
the  improvement  of  the  methods  of  handling  these  products  for  for- 
eign and  domestic  use.  Several  experimental  shipments  have  included 
summer  apples,  peaches,  fall  pears,  and  sweet  potatoes— products  in 
which  an  export  trade  is  undeveloped;  and  winter  apples,  in  which 
there  is  a  large  and  increasing  trade,  but  in  which  it  is  desirable  to 
bring  about  improvements  in  the  methods  of  handling  and  shipping. 

The  results  so  far  obtained  indicate  that  the  first-named  products 
may  be  landed  in  European  markets  in  good  condition  if  proper  care 
is  exercised  in  all  of  the  operations  from  the  orchard  or  field  to  the 
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final  destinations.  A  net  return  has  been  realized  equal  to,  and  in 
most  cases  in  excess  of,  domestic  values.  It  is  shown  also  that  the 
net  return  for  a  given  fruit  is  largely  influenced  by  the  kind  of  pack- 
age in  which  it  is  forwarded,  and  by  the  methods  of  packing  and 
shipping  it. 

These  preliminary  investigations  have  already  encouraged  growers 
to  ship  some  of  these  fruits  in  a  commercial  way  and  to  adopt  the  sug- 
gestions brought  out  by  the  Department  investigations.  The  fruit 
export  trade  needs  careful  investigation,  both  at  home  and  abroad,  in 
order  that  the  methods  of  the  American  fruit  grower  may  conform 
more  closety  to  the  foreign  practices  of  handling  and  distributing  our 
fruits  and  to  the  requirements  of  the  foreign  consumer. 

I  wish  here  to  point  out  the  necessity  in  work  of  this  kind  for  a 
thorough  and  systematic  study  of  the  different  foreign  markets,  in 
order  that  the  American  farmer  and  fruit  grower  may  act  intelligently 
in  making  shipments.  To  this  end  a  plan  is  being  devised  whereby  an 
experienced  man  will  be  sent  to  one  or  more  of  our  most  promising 
foreign  markets  to  study  all  the  prevailing  conditions,  and  to  secure 
and  handle  experimental  shipments  of  fruits  and  vegetables,  noting 
the  condition  in  which  various  shipments  arrive,  the  methods  of  pack- 
ing which  give  the  most  satisfactory  results,  and  looking  after  numer- 
ous other  details  which  can  be  determined  in  no  other  way.  Such 
an  agent  would  also  be  in  a  position  to  secure  valuable  facts  regard- 
ing the  products  with  which  we  are  compelled  to  compete,  and  would 
be  able  to  point  out  methods  by  means  of  which  we  could  best  meet 
this  competition. 

To  make  this  work  still  more  valuable,  the  Department's  agent  or 
agents  could  do  much  toward  enlightening  the  general  public  in  such 
foreign  countries  in  regard  to  the  value  of  our  products  for  general 
consumption.  There  is  no  reason  why  many  of  our  fruits  and  vege- 
tables can  not  be  sent  abroad  and  sold  at  a  price  that  would  place  them 
within  the  reach  of  the  average  consumer,  provided  he  was  aware  that 
he  could  obtain  them,  and  knew  something  of  their  value  as  food.  In 
other  words,  it  seems  that  the  time  has  come  for  decisive  action  in  the 
matter  of  exploiting  abroad  such  products  as  have  been  mentioned; 
and  to  accomplish  this  with  the  best  results  trained  men,  and  men  of 
good  judgment,  will  be  required.  If  sufficient  funds  are  available,  it 
is  planned  to  inaugurate  this  work  the  forthcoming  year  in  a  limited 
way. 

Plant  Physiology  and  Pathology. 

The  practical  utility  of  thorough  scientific  investigation  of  agricul- 
tural problems  is  nowhere  better  demonstrated  than  in  the  Department's 
work  in  the   broad  field  of  physiology  and  patholog}T.     While  the 
greatest  scientific  accuracy  is  demanded  on  the  one  hand  in  the  study 
agr  1902 II 
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of  the  normal  and  abnormal  or  diseased  condition  of  plants,  on  the 
other  hand  no  effort  is  spared  to  make  the  knowledge  thus  obtained 
of  practical  use.  Following  are  some  of  the  results  of  the  work  of 
the  past  year. 

PLANT   DISEASES. 

PEAK   BLIGHT. 

This  disease,  also  known  as  fire  blight  or  apple  blight,  is  the  cause 
of  heavy  losses  annually.  It  has  been  especially  severe  for  the  past 
two  years  in  the  Southern  and  Pacific  Coast  States.  The  Department 
several  years  ago  discovered  improved  methods  of  treating  this  disease, 
and  during  the  past  year  a  large  field  demonstration  of  the  method 
was  made  in  Texas  in  a  place  where  the  disease  was  so  severe  as  to 
thoroughly  test  the  treatment.  This  experiment,  on  a  commercial 
scale,  was  entirely  successful.  Four  to  five  thousand  bushels  of  fruit 
were  saved  in  the  treated  orchard,  while  in  the  untreated  adjacent 
orchard  the  fruit  was  destroyed  by  the  disease  and  the  trees  greatly 
injured.  Similar  demonstrations  will  be  carried  out  next  year  in  other 
parts  of  the  United  States. 

LITTLE    PEACH. 

Some  important  discoveries  were  made  during  the  year  in  regard  to 
this  rapidly  spreading  disease.  In  some  respects  it  appears  to  be 
almost  as  serious  a  trouble  as  the  dreaded  peach  yellows,  and,  as  in  the 
case  of  that  disease,  the  Department  recommends  immediate  destruc- 
tion of  the  diseased  trees.  If  this  is  promptly  done  the  disease  may  be 
largely  stamped  out.  Xo  resistant  stocks  have  yet  been  found,  though 
careful  search  is  being  made  for  them. 

BITTER    EOT    OF    APPLES. 

This  disease  is  one  of  the  worst  with  which  the  apple  grower  has 
to  contend.  For  the  past  three  years  it  has  destroyed  millions  of  dol- 
lars worth  of  fruit  on  the  trees  and  millions  of  dollars  worth  in  the 
hands  of  commission  men.  The  method  of  treating  this  disease  has, 
in  the  past,  been  only  partially  successful.  An  agent  of  the  Depart- 
ment has  lately  discovered  that  the  infection  spreads  from  diseased 
canker  spots  on  the  limbs  to  the  fruit.  This  discovery  will  enable  us 
to  much  more  thoroughly  control  the  disease,  if  not  to  prevent  it 
entirely.  The  spraying  experiments  this  year  have  also  been  very 
successful. 

BACTERIAL   DISEASE   OF    ENGLISH    WALNUTS. 

One  of  the  most  important  industries  of  southern  California  is  the 
growing  of  English  walnuts.  For  several  years  a  disease  has  been 
gaining  headway  in  the   orchards  and  has  caused  great  loss.     The 
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Department's  experts  on  the  Pacific  coast  have  been  studying  the 
trouble  and  have  been  especially  successful  during  the  past  year  in 
improving  the  methods  of  combating  it.  While  much  still  remains  to 
be  accomplished,  a  treatment  has  been  found  which  will  greatly  reduce 
the  injury  done  by  the  disease. 

DECAY    OF   FOREST   AND    CONSTRUCTION   TIMBER. 

Rapid  progress  has  been  made  during  the  year  in  the  study  con- 
jointly with  the  Bureau  of  Forestry  of  the  diseases  of  forest  trees. 
Special  attention  has  been  given  to  the  diseases  in  the  great  forest 
reservations,  and  practical  methods  of  controlling  some  of  them  have 
been  devised. 

Recently  a  serious  heart-rot  disease  of  catalpa  has  appeared  in  some 
of  the  western  catalpa  plantations.  A  Department  expert  has  studied 
this  rot  fungus,  found  out  what  it  is,  and  has  devised  a  method  to  pro- 
tect the  trees  against  it  in  the  future.  The  importance  of  this  is  appar- 
ent. The  planting  of  catalpa  groves  is  increasing  in  several  of  the 
Western  States.  The  wood  is  very  durable,  making  good  fence  posts, 
telegraph  poles,  etc. 

One  of  the  most  important  subjects  connected  with  the  utilization  of 
forests  is  increasing  the  durability  of  wood  when  used  for  construc- 
tion. A  careful  study  of  the  various  methods  of  preserving  wood  was 
begun  the  past  year  by  Department  experts  and  much  valuable  infor- 
mation obtained.  The  organisms  causing  decay  of  fence  posts,  sills  of 
buildings,  railroad  ties,  telegraph  poles,  bridge  timbers,  greenhouse 
benches,  etc.,  practically  all  belong  to  the  group  of  fungi.  The 
Department  believes  that  cheap  and  effective  methods  of  treating 
lumber  so  as  to  prevent  this  decay  can  be  found,  and  considerable 
progress  was  made  in  this  direction  the  past  year. 

PLANT   BREEDING    WORK. 

DISEASE-RESISTANT    CROPS. 

The  most  practical  way  to  fight  disease  is  to  use  nature's  method  and 
get  disease-resistant  or  immune  plants.  Striking  success  has  been 
achieved  by  the  Department  experts  in  this  line.  The  development 
of  cotton  resistant  to  wilt  disease  is  now  an  assured  fact  and  has  been 
taken  hold  of  by  the  planters  on  a  large  scale.  Large  tracts  of  land 
in  the  Sea  Island  district  of  South  Carolina  which  had  been  abandoned 
on  account  of  this  disease  were  planted  the  past  year  successfully  with 
resistant  strains  of  cotton,  and  good  crops  secured.  The  discovery 
during  the  past  year  of  a  variety  of  cowpea — "  Little  Iron  " — resist- 
ant to  "wilt"  and  "  root-knot "  (two  of  the  worst  diseases  of  this 
important  crop  in  the  South)  is  a  matter  of  great  importance  to  South- 
enn  agriculture,  where  the  need  of  leguminous  crops  for  forage  and 


XX       REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

soil  improvement  is  especially  felt.     Thirty  bushels  of  seed  of  this 
resistant  variety  were  distributed  during  the  past  year. 

Satisf actoiy  progress  was  made  during  the  year  in  securing  varieties 
of  cotton  resistant  to  the  Texas  root-rot,  and  some  evidence  was 
obtained  that  varieties  may  be  developed  resistant  to  the  dreaded  cot- 
ton boll  weevil. 

BETTEE   UPLAND    COTTONS. 

One  of  the  greatest  needs  in  improving  the  cotton  industry  of  the 
United  States  has  been  to  secure  a  long-staple  Upland  variety  which  is' 
of  good  quality  and  productive. 

The  long-staple  Upland  varieties  at  present  existing  are  all  of  them 
rather  light  producers,  and  are  defective  in  that  the  fiber  is  borne  on 
fuzzy  or  tufted  seed,  which  makes  them  difficult  to  gin. 

The  aim  of  the  Department's  experts  has  been  to  secure  productive 
varieties  with  large  bolls,  easy  to  pick,  with  fine,  strong  lint  from  1\ 
to  If  inches  long,  borne  on  a  smooth  black  seed.  Many  hybrids  were 
made  with  this  in  view  and  the  result  has  been  successful  beyond  our 
expectations.  Several  varieties  of  the  ideal  type  desired  have  been 
produced,  having  larger  bolls,  very  productive,  with  long,  fine  fiber, 
borne  on  smooth  black  seeds.  The  experiments  of  the  past  year  show 
quite  conclusively  that  these  varieties  can  be  made  permanent. 

Egypt  and  South  Africa  are  waking  up  to  their  possibilities  in  cotton 
production,  and  they  are  already  endeavoring  to  get  some  of  our  ex- 
perts to  help  them  to  develop  the  industry  in  competition  with  the 
United  States.  The  only  way  we  can  continue  to  maintain  our 
supremacy  in  the  future  is  to  develop  and  grow  better  and  more  pro- 
ductive varieties  than  will  be  grown  b}r  our  competitors. 

HARDY    ORANGES. 

The  work  of  developing  frost-resistant  oranges  was  started  several 
years  ago,  and  the  progress  of  the  work  has  been  reported  from  time 
to  time.  During  the  past  season  we  have  obtained  the  first  fruits  of 
these  hybrids.  These  are  intermediate  in  character  between  the 
Florida  sweet  orange  and  the  hardy  trifoliate,  and  have  good,  though 
few,  seeds.  There  is  therefore  strong  probabilit}r  that  from  the  seeds 
of  these  fruits  we  shall  obtain  numerous  varieties  with  the  qualities 
desired. 

WHEAT    BREEDING. 

Several  of  the  Russian  winter  wheats  are  superior  to  the  American 
varieties;  still  there  is  room  for  improving  on  the  Russian  varieties. 
As  a  rule  Japanese  varieties  are  early  maturing,  while  the  better  Rus- 
sian sorts  are  late.  Hybrids  between  the  Japanese  and  Russian  vari- 
eties have  already  been  obtained  having  the  good  qualities  of  the  hardy 
Russian  sorts  and  the  early  ripening  quality  of  the  Japanese.     Early 
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varieties  often  escape  the  worst  periods  of  drought  and  are  less  likely 
to  be  injured  by  rusts  and  other  fungous  and  insect  pests.  Gratifying 
progress  has  also  been  made  during  the  year  in  breeding  rust-resistant 
varieties  and  nonshattering  sorts. 

NITROGEN-GATHERING    BACTERIA. 

Attention  was  called  in  my  last  report  to  the  importance  of  nitrogen 
in  the  nutrition  of  plants,  and  the  discovery  of  a  new  method  of  culti- 
vating the  bacteria  which  gather  nitrogen  in  connection  with  legumi- 
nous crops  was  announced.  This  method  has  been  perfected  during  the 
past  year.  The  reason  for  the  failure  of  former  work  in  this  line, 
both  in  this  country  and  Europe,  has  been  determined,  and  a  new, 
simple,  cheap,  and  thoroughly  satisfactory  method  of  growing  and  dis- 
tributing the  tubercle  bacteria  for  all  the  important  leguminous  crops 
has  been  perfected.  The  nitrogen-gathering  power  of  the  bacteria 
gTown  by  our  new  method  is  at  least  five  times  as  great  as  the  nitrogen- 
gathering  power  of  the  ordinary  forms  found  in  nature,  and  the  new 
forms,  instead  of  being  restricted  to  certain  legumes,  have  a  much 
wider  range  of  activitj^ .  Field  tests  on  a  large  scale  were  started  dur- 
ing the  year,  and  advance  reports  from  the  cooperating  farmers  show 
extremely  favorable  returns  from  the  use  of  these  organisms. 

Botanical  Investigations  and  Experiments. 

During  the  year  the  botanical  investigations  of  this  Bureau  were 
pushed  forward  with  vigor.  Some  of  the  more  important  results 
-accomplished  in  this  field  are  outlined  below: 

THE    COMMERCIAL    GRADING    OF    GRAIN. 

A  movement  to  secure  an  improvement  in  methods  of  inspection 
and  toward  greater  uniformity  in  work  of  inspection  departments  of 
the  large  grain  markets  is  now  well  begun,  as  a  result  of  an  organiza- 
tion of  the  chief  inspectors  of  these  markets.  The  interest  manifested 
in  this  movement  by  all  branches  of  the  grain  trade  gives  reason  for 
believing  that  there  may  result  from  it  a  system  of  inspection  and 
grading,  maintained  by  the  trade  organizations,  which  shall  be  honest, 
efficient,  and  uniform  throughout  the  countiy,  and  which  shall  insure 
to  the  farmer  a  premium  for  high  quality  of  product,  and  to  the  con- 
sumer the  quality  of  grain  he  demands  and  pays  for.  The  Department 
is  aiding  this  movement  as  much  as  possible  by  cooperating  with  these 
chief  inspectors  in  working  out  simple  and  practicable  methods  for 
determining  and  accurately  stating  the  quality  of  grain  and  studying 
causes  and  methods  of  prevention  of  deterioration  of  grain  in  storage 
and  in  transit. 
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AMERICAN   AND    EUROPEAN    RED    CLOVER   SEED. 

The  study  of  the  merits  of  red  clover  of  American  as  compared 
with  that  of  European  origin  has  been  continued,  with  the  cooperation 
of  a  number  of  agricultural  experiment  stations  in  the  clover-growing 
States.  From  the  1901  plantings  the  results  were  practically  the  same 
as  those  of  the  year  before  in  the  testing^garden  at  Washington.  The 
European  clovers  were  not  able  to  stand  the  hot  and  dry  periods  of 
our  summer,  but  suffered  badly  from  sun  scald,  and  were  generally 
of  a  much  lighter  color  and  less  thrifty  than  those  from  our  own 
seed.  The  same  facts  hold  true  for  the  plantings  made  this  year,  and 
it  is  evident  that  the  European  clover,  unless  it  be  some  from  the 
extreme  north,  is  not  adapted  to  the  closer-growing  sections  of  the 
United  States. 

NEW  REMEDY  FOR    SHEEP  POISONING  ON    THE  STOCK  RANGES. 

The  great  stock  ranges  of  the  Northwest  contain  approximately  one- 
third  of  the  sheep  in  the  United  States,  representing  a  value  of  more 
than  $40,000,000.  The  owners  of  these  sheep  suffer  an  annual  loss 
conservatively  estimated  at  1  per  cent,  or  $400,000,  from  poisonous 
plants.  During  the  past  year  the  Department  has  continued  its 
investigation  of  this  loss  and  has  succeeded  in  isolating  poisonous 
principles  from  the  species  of  camas  and  from  one  of  the  lupines,  the 
two  kinds  of  plants  which,  next  to  the  loco  weeds,  cause  the  greatest 
percentage  of  loss  in  the  Northwest.  The  antidote  for  poison  camas 
announced  by  the  Department  in  1900,  viz,  drenching  with  a  1  per 
cent  solution  of  permanganate  of  potash  and  sulphate  of  aluminum, 
while  effective,  can  be  successfully  applied  by  one  man  to  only  a  few 
sheep.  Some  remedy  was  demanded  which  could  be  more  quickly 
applied  when  a  large  number  of  sheep  are  poisoned.  Our  physio- 
logical tests  of  the  active  principle  of  poison  camas  on  rabbits  and 
other  small  animals,  subsequently  verified  with  sheep,  showed  that 
considerable  quantities  of  the  poison  passed  from  the  system  in  the 
urine.  A  series  of  tests  was  then  instituted  with  drugs  that  are  known 
to  stimulate  the  action  of  the  kidneys.  It  has  now  been  demonstrated 
that  a  combination  of  diuretin  and  caffeine  is  a  satisfactory  antidote 
for  this  poison;  and  as  it  can  be  given  very  rapidly  by  means  of  a  hypo- 
dermic syringe,  one  man  can  apph^  the  remedy  to  several  hundred 
sheep  in  a  few  hours. 

AN    IMPORTANT    STEP   IN   HEMP   CULTURE. 

More  than  nine-tenths  of  the  hemp  produced  in  the  United  States  is 
grown  in  Kentucky,  and  at  present  prices  it  is  regarded  as  second 
onhT  to  tobacco  in  profit  as  a  farm  crop.  It  yields  a  good  profit  there, 
notwithstanding  the  fact  that  practically  no  labor-saving  machinery  or 
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improved  methods  of  handling  the  crop  have  been  introduced.  The 
hemp  is  nearly  all  cut  by  hand,  and  after  much  laborious  handling  in 
the  process  of  curing  and  retting  it  is  broken  on  a  hand  brake.  In 
Nebraska,  where  the  industry  is  being  established,  a  new  and  impor- 
tant step  has  been  taken  in  cutting  the  crop  with  an  ordinary  mowing 
machine.  A  simple  attachment,  which  bends  the  stalks  over  in  the 
direction  in  which  the  machine  is  going,  facilitates  the  cutting.  The 
work  is  regarded  as  not  much  more  difficult  than  that  of  cutting  clover 
or  alfalfa,  and  one  man  with  a  span  of  ordinary  farm  horses  and  a  mow- 
ing machine  that  has  a  5-foot  or  a  6-foot  cutting  bar  will  mow  about  10 
acres  per  day.  The  cost  of  cutting  hemp  in  this  manner  is  50  cents 
per  acre,  as  compared  with  $3  to  $4  per  acre,  the  rates  paid  for  cutting 
by  hand  in  Kentuck}^. 

The  hemp,  after  being  mowed,  is  left  where  it  falls  until  retted, 
except  where  it  is  especially  heavy.  In  that  case  it  is  necessary  to 
turn  it  to  secure  uniformity  in  curing  and  retting.  It  is  then  raked 
up  and  taken  to  the  mill,  where  the  fiber  is  extracted  by  means  of  a 
series  of  fluted  rollers  and  beaters.  By  these  methods  hemp  tow  is 
produced  nearly  equal  in  value  to  Kentucky  rough  hemp,  and  at  a 
total  cost,  exclusive  of  rent  of  land,  of  about  $20  instead  of  $45  per 
ton. 

THE    UTILIZATION    OF    FLAX    STRAW. 

Efforts  are  being  made  to  utilize  the  fiber  contained  in  the  thousands 
of  tons  of  flax  straw  produced  from  the  flax  raised  for  seed  in  the 
Dakotas  and  Minnesota.  Heretofore  most  of  this  straw  has  been 
burned  to  get  it  out  of  the  way.  Now  large  quantities,  after  being 
cut  and  thrashed  in  the  ordinary  manner,  are  subjected  to  a  breaking 
process  which  produces  a  fiber  of  excellent  quality  for  paper  pulp 
and  also  a  fair  grade  of  fiber  for  textile  purposes.  During  the  past 
season  satisfactory  results  have  been  obtained  in  the  use  of  North 
Dakota  flax  for  the  manufacture  of  binding  twine. 

DEVELOPMENT   OF    THE    SISAL   INDUSTRY. 

The  demand  for  sisal  for  the  manufacture  of  binding  twine  is  rapidly 
increasing,  owing  largely  to  the  advent  of  the  corn  binder.  The  sisal 
plant  is  veiy  exacting  in  regard  to  the  conditions  under  which  it  may 
be  cultivated  successfully,  and,  as  the  areas  having  the  proper  condi- 
tions for  its  growth  are  comparatively  limited,  it  is  of  the  utmost 
importance  to  our  American  consumers  of  binding  twine,  as  well  as  to 
the  fiber  producers  in  our  tropical  territories,  that  land  suitable  for 
the  growth  of  the  sisal  plant  be  utilized  so  far  as  possible.  These  facts 
have  been  accentuated  by  the  high  prices  paid  for  sisal  fiber  during  the 
past  year.  A  brief  investigation  has  been  made  of  the  sisal  industry 
m  the  Bahamas,  where  the  conditions  are  somewhat  similar  to  those  in 
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Porto  Rico.  Some  sisal  plants  from  the  Bahamas  have  been -sent  for 
trial  to  the  Porto  Rico  experiment  station  at  Mayaguez.  There  seems 
to  be  little  doubt  that  the  sisal  plant  can  be  successful^  cultivated  in 
limited  areas  in  Porto  Rico,  as  it  is  now  being  cultivated  in  Santo 
Domingo.  It  has  been  introduced  into  Hawaii,  and  the  first  commer- 
cial crop  has  been  harvested  there  during  the  past  season,  the  fiber 
produced  finding  a  ready  market  at  good  prices  in  San  Francisco. 

THE   MANGO   AND   ALLIGATOR   PEAR   IN   PORTO   RICO. 

Reports  are  in  preparation  advising  the  extensive  planting  of  supe- 
rior varieties  of  mangoes  and  alligator  pears  in  Porto  Rico,  to  supply 
the  increasing  demands  of  the  markets  of  our  Eastern  cities.  That 
these  fruits  are  not  already  as  popular  in  the  United  States  as  bananas 
and  oranges  is  due  to  the  fact  that  there  has  been  no  adequate  or  regu- 
lar supply  of  good  quality.  Porto  Rico  offers  natural  conditions  very 
favorable  for  their  culture,  and  improved  facilities  of  transportation 
have  simplified  the  commercial  problem.  Varieties  much  superior  to 
those  now  grown  for  home  use  in  Porto  Rico  have  been  found  by  rep- 
resentatives of  the  Department  in  Guatemala  and  Mexico. 

CULTURE    OF   THE    CENTRAL   AMERICAN   RUBBER   TREE    (CASTILLOA). 

It  is  generally  supposed  that  a  continuously  humid  climate  is  neces- 
sary for  rubber  culture,  but  in  southern  Mexico  it  is  obvious  that  an 
alternation  of  distinct  wet  and  dry  seasons  is  favorable  to  the  produc- 
tion of  rubber  by  Castilloa,  which  will  permit  a  much  wider  use  of 
this  tree  in  our  tropical  islands  than  has  appeared  possible  hitherto. 
The  failure  of  some  of  the  earlier  experiments  ma}T  be  ascribed  to 
planting  in  situations  too  uniformly  moist.  The  tree  will  often  grow 
luxuriantly  where  it  will  produce  little  or  no  rubber,  as  many  planters 
have  learned  to  their  cost.  Rubber  is  the  most  important  vegetable 
raw  material  now  imported  for  manufacture  in  the  United  States. 
The  agricultural  production  of  rubber  is  assured,  and  several  millions 
of  capital  from  the  United  States  have  been  invested  already  in  Mexi- 
can rubber  plantations.  The  extent,  however,  to  which  these  and 
similar  enterprises  in  other  countries  can  be  made  profitable  depends 
on  the  solution  of  many  new  agricultural  problems. 

COFFEE    SHADE. 

The  coffee  industry  of  Porto  Rico  has  been  injured  by  the  presence 
of  too  many  shade  trees  in  the  plantations,  owing  to  the  belief  of  the 
planters  that  heavy  shading  is  necessary.  A  study  of  the  flourishing 
coffee  industry  of  Guatemala  establishes  the  facts  that  coffee  of  the 
highest  grade  can  be  grown  entirely  without  shade,  and  that  the  dimi- 
nution of  shade  lessens  the  ravages  of  the  Central  American  leaf  dis- 
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ease.  The  general  opinion  that  the  foliage  and  fruit  of  the  coffee 
shrub  are  benefited  by  shade  is  erroneous,  but  the  shading  of  the 
ground  is  often  a  cultural  advantage.  The  nitrogen-collecting  powers 
of  leguminous  shade  trees  have  also  contributed  largely  to  the  good 
effects  commonly  ascribed  to  shade,  so  that  the  selection  of  the  best 
leguminous  shade  trees  and  soiling  crops  is  of  much  importance  to  the 
coffee  planter. 

POMOLOGICAL   INVESTIGATIONS. 

Fruit  growing  is  the  dominant  type  of  agriculture  in  many  parts  of 
the  country.  Formerly  it  was  an  incidental  feature  of  farm  manage- 
ment. Now  enough  of  certain  kinds  are  grown  for  domestic  use,  and 
a  large  export  trade  has  been  developed.  America  grows  fruit  on  an 
extensive  scale  in  contrast  with  the  small,  garden-like  areas  of  Europe. 
In  America  fruit  is  a  common  article  of  diet;  in  European  countries 
it  is  a  luxury.  Europeans  are  beginning  to  know  and  value  American 
fruits,  but  the  principal  consuming  population  of  Europe  is  yet  unac- 
quainted with  them.     There  are  great  possibilities  in  the  export  trade. 

Domestic  practices  in  culture  and  in  methods  of  handling  and  mar- 
keting fruits  are  in  need  of  improvement.  Greater  knowledge  con- 
cerning the  adaptability  and  distribution  of  varieties  is  urgent,  and 
knowledge  concerning  the  adaptability  of  European  fruits  to  American 
conditions  is  desirable.  Along  these  lines  the  pomological  investiga- 
tions of  the  Department  have  been  largely  proceeding  since  m}r  last 
report,  and  in  the  office  the  great  mass  of  scattered  information  on 
pomological  matters  and  pomological  collections  is  being  systematized 
for  practical  use. 

THE    COLD    STORAGE    OF    FRUITS. 

Cold  storage,  or  refrigeration,  is  a  necessary  adjunct  to  the  rapidly 
developing  fruit  interests  of  the  country.  There  is  little  known  about 
the  influences  which  govern  the  keeping  qualities  of  fruits  and  vege- 
tables. The  Department  is  investigating  this  subject,  and  has  strong 
support  from  fruit  growers,  fruit  handlers,  and  warehousemen.  The 
Bureau  of  Chemistry  is  cooperating  with  the  Pomological  Investiga- 
tions in  studying  the  chemistry  of  fruit-ripening  processes.  The 
investigation  will  require  several  years  to  secure  general  conclusions, 
but  already  important  commercial  results  have  been  obtained. 

"  Scald,"  or  a  skin  discoloration,  is  one  of  the  serious  storage  diffi- 
culties with  many  apples.  The  cause  is  yet  undetermined,  but  the 
investigations  indicate  that  the  susceptibility  can  be  largely  reduced 
by  allowing  the  apples  to  become  more  highly  colored  or  more  mature 
than  usual  before  picking.  Such  fruit  also  keeps  equally  well  in 
storage.  Pears  and  peaches,  though  usually  stored  with  difficulty  in  a 
temperature  of  36°,  keep  much  better  in  a  temperature  not  above  32°. 
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Fruit,  like  Bartlett  pears  and  peaches,  that  ripens  quickly  after  pick- 
ing, and  which  is  stored  for  a  short  time  only,  keeps  best  in  open 
packages  in  which  there  is  a  free  circulation  of  air  which  quickly 
reduces  the  temperature  of  the  fruit;  but  winter  apples,  to  be  held 
for  a  long  period,  keep  best  in  a  closed  package,  which  prevents  evap- 
oration from  the  fruit.  The  Department  is  investigating  the  influence 
of  cultural  conditions,  methods  of  transportation,  and  systems  of 
refrigeration,  and  the  results  seem  likely  to  clear  up  many  of  the 
present  cold-storage  difficulties. 

VTTICULTURAIi   INVESTIGATIONS. 

The  viticultural  investigations  of  the  Department  relate  largely  to 
the  introduction  of  European  table  grapes  into  the  Southern  States, 
to  various  problems  connected  with  the  propagation  of  European  and 
native  grapes,  and  to  the  manufactured  products  of  the  grape. 

In  the  experimental  vineyard  of  European  varieties  at  Earlton,  Fla., 
established  in  1899,  several  varieties  are  very  promising  and  seem 
worthy  of  commercial  planting  in  a  restricted  way.  In  this  vineyard, 
which  is  on  sandy  soil,  the  distinct  superiority  of  stocks  of  the  Rupes- 
tris  type  over  Piparia  stocks  has  been  demonstrated  for  the  Vinifera 
varieties. 

In  Xorth  Carolina  the  experimental  vineyard  of  similar  varieties 
shows  several  promising  varieties,  though  the  results  are  less  encour- 
aging than  in  Florida. 

An  extensive  experiment  in  bench  and  field  grafting  of  Vinifera 
grapes  has  been  begun  to  determine  the  relative  congeniality  of  differ- 
ent varieties  to  different  resistant  stocks  and  the  behavior  of  the 
grafted  vines  on  various  kinds  of  soils.  This  work  is  planned  to  have 
distinct  bearing  on  the  grape  industry  of  the  South  and  of  the  Pacific 
coast. 

An  investigation  of  the  influence  of  dipping  grape  cuttings  in 
water  at  different  temperatures  and  for  varying  lengths  of  time  upon 
their  growth,  and  to  destroy  the  Phylloxera,  has  demonstrated  that 
the  limit  of  safety  was  reached  in  a  temperature  of  50°  C.  with  a  five- 
minute  immersion. 

Investigations  are  also  in  progress  relating  to  stocks  that  are  resist- 
ant to  the  Phylloxera,  and  which  are  adapted  to  the  grape  growing  of 
the  Pacific  coast. 

The  Department  is  also  making  a  careful  study  of  the  methods  of 
manufacturing  unfermented  grape  juice  and  of  its  importance  as  a 
commercial  product. 

FRUIT   DISTRICT    SURVEY. 

The  adaptability  of  varieties  to  the  conditions  under  which  they  are 
grown  is  a  matter  of  fundamental  importance,  and  no  question  is  more 
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often  asked  by  a  prospective  fruit  grower  than  "  What  varieties  shall 
I  plant?"  The  object  of  this  survey  is  to  determine  the  varieties  of 
the  different  fruits  best  suited  to  the  conditions  where  they  are  to  be 
grown  and  to  study  the  influence  of  conditions  upon  the  behavior  of 
varieties. 

The  funds  available  for  this  work  have  made  it  possible  only  to  sur- 
vey some  of  the  more  important  sections  of  the  Piedmont  region  of 
Virginia,  the  Blue  Ridge  section  of  Maryland,  and  a  portion  of  a  simi- 
lar area  as  it  extends  into  Pennsylvania.  Much  important  data  regard- 
ing the  behavior  of  the  numerous  varieties  of  fruits  already  grown 
there  have  been  accumulated.  This  survey  is  being  extended  to  other 
fruit-growing  sections  as  rapidly  as  possible. 

In  connection  with  this  work  an  extensive  cooperative  system  of 
phenological  observations  has  been  established.  It  is  expected  that 
these  observations,  extended  over  a  period  of  several  years,  will  throw 
light  on  several  perplexing  questions  regarding  the  behavior  of  varie- 
ties and  their  adaptability  to  the  various  fruit-growing  regions. 

SPECIAL  PROBLEMS  IN  POMOLOGY. 

Investigations  are  well  under  way  with  pomological  problems  con- 
nected with  the  pecan  industry,  the  peach  industry,  and  the  citron  of 
commerce  industry  of  the  Pacific  coast.  On  all  these  lines  there  is  a 
large  demand  for  reliable  information,  and  the  Department  is  prepar- 
ing to  issue  publications  covering  them. 

Grass  and  Forage  Plant  Investigations. 

The  value  of  the  hay  crop  in  this  country  exceeds  that  of  any  other 
crop  except  corn.  When  we  add  the  yield  of  pasture  lands  to  that  of 
hay  fields,  the  total  exceeds  the  value  of  even  the  corn  crop.  Investi- 
gations of  grasses  and  forage  crops  are  therefore  of  vital  importance 
to  American  agriculture.  The  investigations  in  this  line  during  the 
past  year  have  shown  that  the  maintenance  of  soil  fertility  is  intimately 
associated  with  the  production  of  forage  crops  and  their  proper  utili- 
zation on  the  farm.  Those  States  which  are  noted  for  the  production 
of  such  crops  not  only  have  maintained  the  original  fertility  of  the 
soil,  but  they  spend  for  commercial  fertilizers  less  than  1  per  cent  of 
the  annual  value  of  their  crops,  while  those  States  which  pay  least 
attention  to  forage  crops  have  impoverished  the  soil  and  spend 
annually  for  fertilizers  from  5  to  9  per  cent  of  the  total  value  of  their 
crops. 

LEGUMINOUS  FORAGE  CROPS. 

The  influence  of  leguminous  forage  crops  in  restoring  fertility  to 
the  soil  is  well  known.  No  system  of  agriculture  can  be  indefinitely 
maintained  without  some  crops  of  this  character.     From  the  earliest 
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times  clover  has  been  the  foundation  of  agriculture  in  our  Northern 
States.  But  with  each  succeeding  year  the  difficulty  of  securing  a 
stand  for  this  important  crop  increases,  and  there  is  a  pressing 
demand  for  a  suitable  substitute  for  clover.  The  Department  has 
undertaken  to  meet  this  demand  by  the  introduction  of  alfalfa  in  the 
clover  region.  The  success  which  has  thus  far  attended  our  efforts  in 
this  direction  is  most  encouraging.  It  has  been  demonstrated  that 
alfalfa  can  be  successfully  grown  in  nearly  all  the  Northern  States. 
This  work  promises  so  much  that  we  desire  to  push  it  vigorously 
during  the  coming  year. 

In  our  Southern  States  the  cowpea  is  deservedly  popular  as  a  legu- 
minous crop,  both  on  account  of  its  feeding  value  and  its  beneficial 
effect  on  the  soil.  But  on  account  of  its  habit  of  growth  this  plant  is 
difficult  to  harvest,  either  for  hay  or  for  seed.  The  Department  has 
collected  all  known  varieties  of  cowpeas  in  order  to  study  the  charac- 
teristics of  each.  We  have  undertaken  to  produce  varieties  that  shall 
be  free  from  the  objectionable  characteristics  of  those  now  grown,  and 
have  reason  to  hope  for  complete  success.  Other  leguminous  forage 
crops  are  being  tested,  both  at  Arlington  Farm  and  at  various  places  in 
the  several  States.  Among  these  is  a  new  and  promising  variety  of 
alfalfa  from  South  America  that  resists  the  rust  which  frequently 
attacks  the  common  form,  and  which  grows  taller  than  the  latter.  As 
soon  as  seed  of  this  variety  can  be  obtained  in  quantity  it  will  be  dis- 
tributed in  those  sections  where  there  is  most  need  of  it. 

GRASS   GARDENS. 

The  grass  garden  on  the  Department  grounds  has  been  improved  in 
a  number  of  ways,  and  contains  a  large  number  of  valuable  grasses, 
legumes,  etc.  During  the  year  this  garden  has  been  visited  by  a  large 
number  of  people  interested  in  agriculture,  who  have  thus  had  an 
opportunity  of  observing  many  forage  plants  new  to  them.  The  pub- 
lic has  shown  a  lively  interest  in  this  valuable  display,  which  includes 
several  valuable  lawn  grasses  and  ornamentals.  An  extensive  grass 
garden  was  also  maintained  by  this  Department  on  the  grounds  of  the 
Exposition  at  Charleston,  S.  C,  and  the  correspondence  received  from 
Southern  farmers  relating  to  this  garden  shows  that  it  was  considered 
one  of  the  most  valuable  features  of  our  exhibit.  It  has  been  the 
means  of  introducing  several  new  forage  plants  in  the  Southern  States. 

RANGE   IMPROVEMENT. 

The  investigations  in  this  branch  of  work  have  shown  that  the 
depleted  Western  ranges  may  be  brought  back  to  their  original  pro- 
ductiveness by  proper  methods  of  range  management.  Heretofore  this 
work  has  been  confined  to  small  experimental  areas.  We  have  now 
progressed  to  the  point  where  it  becomes  necessary  to  cooperate  with 
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stockmen  in  the  actual  management  of  selected  areas  of  range  lands. 
To  do  this  it  is  necessary  that  we  control  the  grazing  of  stock  on  such 
areas.  To  this  end  I  repeat  mv  former  recommendation,  namely,  that 
action  be  taken  by  Congress  giving  you,  Mr.  President,  authority  to 
secure  for  the  experimental  needs  of  this  Department  such  tracts  of 
public  range  lands  as  may  be  necessary  for  the  best  interests  of  the 
work. 

SOIL   AND   SAND   BINDERS. 

Along  the  Atlantic  and  Pacific  coasts  and  the  shores  of  the  Great 
Lakes,  as  well  as  in  many  inland  places,  there  are  to  be  found  exten- 
sive areas  of  drifting  sand.  These  shifting  dunes  of  sand  frequently 
destroy  farms,  cover  up  farm  buildings,  and  interfere  with  the  operation 
of  railroads.  The  Department  is  engaged  in  investigations  having  in 
view  the  covering  of  these  sand  dunes  with  vegetation  to  prevent 
drifting.  Several  species  of  plants  have  been  found  that  can  be  propa- 
gated rapidly  in  this  drifting  sand.  Several  successful  plantations  of 
these  have  been  made,  and  others  are  now  being  made.  Some  of  the 
leading  sand-binding  grasses  are  grown  on  an  artificial  sand  dune  in 
the  grass  garden  on  the  Department  grounds,  forming  a  very  instruc- 
tive feature  of  our  outdoor  exhibit.  From  the  results  thus  far  secured 
in  other  countries  we  have  reason  to  hope  that  we  may  finally  bring 
these  barren  and  dangerous  sands  into  useful  grass  and  wood  lands. 

CROPPING    SYSTEM. 

This  Department  is  collecting  data  concerning  the  systems  of  farm 
crops  used  in  various  parts  of  the  country,  in  order  to  study  the  rela- 
tion of  such  systems  to  the  maintenance  of  soil  fertility.  The  data 
already  at  hand  show  that  in  those  sections  where  a  one-crop  system 
prevails  the  soil  rapidly  loses  fertility,  and  there  is  a  large  and  increas- 
ing demand  for  commercial  fertilizers,  while  in  those  sections  where  a 
system  of  rotation  of  crops  prevails,  particularly  a  rotation  including 
forage  crops  to  be  fed  on  the  farm,  the  soil  continually  improves,  and 
commercial  fertilizers  are  not  used  except  on  small  areas  for  special 
crops.  I  believe  that  this  Department  can  do  much  for  agriculture  in 
this  country  by  devising  suitable  cropping  systems  for  those  sections 
where  present  systems  are  unsatisfactory,  and  giving  the  farmer 
information  about  the  best  methods  of  utilizing  his  crops. 

Horticulture. 

experimental  gardens  and  grounds. 

As  pointed  out  in  my  last  report,  the  Experimental  Gardens  and 
Grounds  under  the  reorganization  have  been  made  exceedingly  useful  as 
an  aid  to  other  branches  of  work  carried  on  by  the  Bureau  of  Plant  Indus- 
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try  and  other  Bureaus  in  the  Department.  With  a  view  to  still  further 
increasing  the  value  and  efficacy  of  this  work,  investigations  have  been 
inaugurated  having  for  their  object  the  securing  of  information  on 
crops  which  are  cultivated  more  or  less  intensively  in  various  parts  of 
the  United  States.  Special  attention  has  been  given  to  the  cultivation 
of  plants  under  glass  and  the  elucidation  of  problems  having  a  bear- 
ing on  this  important  industry.  The  Experimental  Garden  is  one  of 
the  oldest  branches  of  the  Department,  and  since  this  work  was  inau- 
gurated a  great  many  valuable  plants  have  been  accumulated.  These 
have  not  been  made  as  available  for  study  as  they  might  be,  and  for 
this  reason  plans  have  been  put  in  operation  whereby  the  various  collec- 
tions on  the  grounds  and  in  the  greenhouses  will  be  brought  together, 
properly  labeled,  and  made  useful  for  visitors  and  others  who  wish  to 
stud}T  them. 

A  special  feature  of  this  work  will  be  the  development  on  the  grounds 
of  gardens  of  economic  plants.  It  is  planned  to  bring  together  a  con- 
siderable number  of  the  various  native  plants  of  the  Eastern  United 
States  for  the  purpose  of  showing  the  possibilities  of  utilizing  these 
plants  in  the  simple  decoration  of  the  home  and  of  schools.  It  is  also 
planned  to  develop  various  collections  of  economic  plants,  such  as  drug 
and  medicinal  plants,  and  plants  used  in  the  arts  and  for  numerous  other 
purposes.  As  a  further  line  of  work  for  this  branch  of  the  Depart- 
ment, plans  have  been  put  in  operation  for  securing  and  distributing 
seedling  trees  which  have  more  or  less  historic  interest.  There  are 
many  historic  trees  in  the  vicinity  of  Washington  and  in  the  country 
at  large,  and  it  is  believed  that  much  good  can  be  done  toward  arousing 
an  interest  in  tree  planting  by  distributing  a  limited  number  of  these 
trees  under  proper  direction.  The  seedlings,  when  grown,  will  be  sent 
to  schools  in  various  parts  of  the  country,  and  there  will  accompany 
each  tree  a  concise  statement  setting  forth  the  historic  events  connected 
with  the  tree  itself  and  the  growing  of  the  seedling.  The  primary 
object  is  to  keep  alive  patriotism  and  to  encourage  a  love  for  nature 
and  a  love  for  home  and  the  habit  of  tree  planting. 

THE   ARLINGTON    FARM. 

The  work  on  the  Arlington  Farm  during  the  past  year  has  been 
greatly  increased.  A  considerable  portion  of  the  land  has  been 
drained,  and  during  the  year  a  thorough  survey  was  made  and  the 
ground  was  platted,  so  that  it  was  found  practicable  to  begin  the  real 
work  of  experimentation.  This  farm,  previous  to  its  acquisition  by  the 
Department,  was  used  for  many  years  as  a  grazing  area  for  horses 
and  mules  not  in  service,  belonging  to  the  War  Department.  In  gen- 
eral it  was  fairly  well  covered  with  blue-grass  sod,  but  many  shrubs 
and  trees  had  grown  up  to  interfere  with  cultivation.  The  trees  and 
shrubs  were  removed,  the  sod  plowed  and  put  into  condition  for  the 
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reception  of  cowpeas  or  buckwheat,  according-  to  the  condition  of  the 
area,  and  the  work  was  completed.  About  40  acres  of  the  land  which 
in  1901  were  planted  in  cowpeas  were  this  year  devoted  to  plat  work. 
The  plats  are  uniformly  one-twentieth  of  an  acre  in  area.  Some  4 
acres  of  such  plats  are  devoted  to  nursery  purposes,  including  seed- 
ling forest  trees,  while  the  rest  is  given  over  to  experiments  with  veg- 
etables, plant-breeding  experiments,  experiments  conducted  by  the 
Pathologist  and  Pl^siologist,  Pomologist,  etc.  In  surveying  and 
platting  the  land  the  location  of  barns  and  future  buildings  was 
determined  upon,  and  a  barn  suitable  for  important  needs  is  being 
constructed  at  the  present  time.  With  the  facilities  at  hand  it  will  be 
practicable  next  season  to  inaugurate  quite  extensive  work. 

Tea  Growing  in  the  United  States. 

The  work  on  the  growing  of  American  tea  was  continued  during  the 
year  at  Pinehurst,  Summerville,  S.  C,  in  cooperation  with  Dr.  Charles 
U.  Shepard.  Dr.  Shepard  now  has  at  his  place  about  100  acres  in  tea 
gardens,  and  his  factory  is  well  equipped  for  carrying  on  work  on  a  com- 
mercial scale  and  for  accurate  scientific  experiments.  With  a  view  to 
bringing  about  a  clear  understanding  as  to  the  relationship  of  the 
Department  to  this  work,  a  proper  form  of  agreement  has  been  pre- 
pared and  entered  into  by  the  Department  on  the  one  hand  and  Dr. 
Shepard  on  the  other.  By  the  terms  of  this  agreement  the  Department 
is  able  to  secure  the  use  of  the  extensive  plant  of  Dr.  Shepard  for  experi- 
mental purposes,  and  will  profit  by  the  results  from  the  extensive  work 
that  he  is  carrying  on.  During  the  year  careful  attention  has  been  given 
to  methods  of  reducing  the  cost  of  the  production  of  tea  with  very 
satisfactory  results.  Improved  factoiy  methods  have  also  been  put 
into  operation,  with  the  result  that  better  grades  of  tea  are  now  being 
turned  out  than  ever  before.  To  aid  in  this  work,  Dr.  Shepard  has 
secured  during  the  year  the  assistance  of  an  expert  tea  taster  in  New 
York,  who  has  sampled  his  various  grades  and  thus  made  it  practi- 
cable to  determine  not  only  the  kinds  of  teas  which  have  proved  of 
the  highest  quality,  but  the  effects  of  different  methods  of  picking  and 
handling. 

As  pointed  out  in  my  last  report,  the  yield  of  tea  in  Dr.  Shepard's 
gardens  last  year  was  about  4,500  pounds,  and  this  year  there  will  be 
about  9,000  pounds  of  marketable  tea.  Some  of  the  gardens  have 
proved  very  prolific  and  profitable,  while  others  have  given  very  light 
yield  of  tea,  having  poor  quality.  All  these  facts,  of  course,  will 
enable  the  Department  to  profit  in  further  exploiting  the  work.  With 
a  view  to  increasing  the  interest  in  this  crop,  a  tea  farm  will  be  estab- 
lished in  Texas  if  suitable  land  and  cooperation  can  be  secured. 
Agents  of  the  Department  are  now  on  the  ground  looking  into  the 
question,  and  the  outlook  is  very  favorable.     Whether  or  not  tea 
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growing  in  this  country  can  be  made  a  commercial  success  will  depend, 
in  large  measure,  upon  most  rigid  attention  to  the  details  connected 
with  the  field  and  factory  work.  It  is  not  expected  that  any  large 
profits  will  be  made,  but  it  is  believed  that  by  proper  and  judicious 
management  sufficient  profit  will  result  to  encourage  the  planting  of 
the  crop  in  many  parts  of  the  South,  especially  where  there  is  cheap 
labor  available.  Proper  labor,  of  course,  constitutes  one  of  the  most 
important  factors  in  this  matter;  but,  fortunately,  there  are  many 
places  in  the  South  where  hands  now  idle  might  be  turned  to  some 
use  in  this  direction. 

Congressional  Seed  Distribution. 

In  my  last  report  attention  was  called  to  the  fact  that  the  distribu- 
tion of  seeds  was  required  b}T  an  act  very  specific  in  its  terms,  and 
that  it  was  my  wish  to  carry  out  the  will  of  Congress  in  a  way  that 
would  result  in  the  most  good  to  the  country.  During  the  year  rapid 
advancement  has  been  made  in  the  matter  of  improving  all  of  this 
work,  and  it  is  gratifying  to  announce  that  under  the  system  which  is 
being  put  into  operation  little  or  no  friction  has  resulted.  The  Con- 
gressional distribution  for  1901-2  was  the  largest  in  the  history  of 
the  Department,  }Tet  notwithstanding  this  fact  all  the  seed  went  out 
on  time.  With  a  view  to  increasing  the  value  of  the  work,  particular 
attention  was  given  to  the  distribution  of  forage-crop  seed,  cotton 
seed,  tobacco  seed,  and  seed  of  other  special  crops.  In  each  case  an 
expert  was  put  in  charge  of  a  particular  crop  and  was  responsible  for 
securing  new,  rare,  or  little  known  varieties,  and  the  distribution  of 
each  variety  in  a  locality  where  it  seemed  likely  that  benefit  would 
result  from  its  use.  Very  encouraging  reports  have  been  received  as 
a  result  of  this  work,  especially  in  the  matter  of  cotton  distribution, 
where  a  special  effort  was  put  forth  to  secure  new  varieties  or  varie- 
ties which  were  known  to  have  value  locally,  but  which  had  not  been 
generally  distributed.  With  a  view  to  still  further  increasing  the 
efficiency  of  the  seed  work,  a  number  of  new  plans  have  been  put  into 
operation  during  the  year. 

The  method  of  securing  seed  through  a  contractor  has  been  aban- 
doned, as  it  was  never  satisfactory,  offering  opportunity  for  inferior 
service,  and,  besides,  working  a  hardship  on  the  seed  trade  of  the 
country — something  the  Department  has  no  desire  to  continue.  Under 
the  new  system  the  Department  secures  its  own  seed  in  the  open 
market,  and  contracts  only  for  the  purely  mechanical  features  of  the 
work,  such  as  the  packeting  of  the  seed  and  the  mailing  of  the  same. 
With  a  view  to  making  this  work  of  more  value  to  the  country  and 
encouraging  the  legitimate  seed  trade,  plans  have  been  inaugurated 
whereby  the  Department  will  gradually  substitute  new  or  little-known 
seeds,  such  as  specialties  or  novelties,  for  the  more  common  sorts  here- 
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tofore  distributed.  Seedsmen  are  now  cooperating-  with  the  Depart- 
ment in  furnishing  these  specialties  and  novelties,  and  the  Department 
will  distribute  them  possibly  only  one  year,  dropping  them  then  and 
allowing  the  demand,  if  demand  there  be,  to  be  met  by  the  regular 
trade.  Particular  attention  will  be  given  in  all  this  work  to  the  dis- 
tribution of  special  crops,  such  as  forage,  tobacco,  cotton,  sugar  beet, 
cereals,  etc.  In  the  handling  of  these  special  seeds  and  plants  the 
work  of  the  plant-breeding  laboratories  will  be  utilized,  and  the  require- 
ments of  different  sections  of  the  country  will  receive  careful  consid- 
eration, so  that  crops  will  be  selected  to  meet  the  needs  and  require- 
ments of  the  districts  into  which  they  may  be  sent. 

Foreign  Seed  and  Plant  Introduction. 

During  the  year  the  Department  pushed  forward  the  lines  of  work 
on  introduction  of  foreign  seeds  and  plants  as  rapidly  as  the  means 
at  hand  would  permit.  In  carrying-  on  this  work  the  various  branches 
of  the  Bureau  have  contributed  to  the  expert  knowledge  to  be  applied 
to  the  best  handling  of  the  crops. 

Agents  have  been  sent  to  the  Orient  with  a  view  to  securing  infor- 
mation on  crops  particularly  adapted  to  the  South.  Rice  has  received 
special  attention,  and  in  addition  the  question  of  forage  crops  suitable 
for  this  region  was  also  kept  constantly  in  mind.  An  agent  visited 
India,  China,  and  Japan,  and  secured  many  valuable  introductions  in 
the  way  of  seeds  and  plants  which  will  be  useful  in  building  up  new 
industries.  This  work  has  been  greatly  aided  by  the  generosity  of 
Hon.  Barbour  Lathrop,  who,  at  his  own  expense,  has  carried  on 
extensive  agricultural  explorations  during  the  year,  assisted  by  Mr. 
David  Gr.  Fairchild,  an  agricultural  explorer  of  this  Department. 
Mr.  Lathrop  has  secured  and  forwarded  to  this  country  a  number  of 
valuable  plants,  which  are  being  handled  by  the  Department's  agents 
and  by  private  individuals,  to  whom  such  plants  have  been  sent  direct 
by  Mr.  Lathrop.  Particular  attention  was  given  to  the  introduction 
of  the  bamboo,  which  it  is  believed  will  prove  a  promising  crop  in 
sections  of  the  West  and  South,  where  this  plant  is  hardy. 

In  former  reports  attention  was  called  to  the  efforts  of  the  Depart- 
ment in  establishing  date  growing  as  an  industry  in  this  country.  Con- 
siderable advance  has  been  made  in  this  direction  during  the  past  year, 
a  large  shipment  of  young  date  trees  having  been  received  from  Mr. 
Lathrop.  They  were  planted  in  the  large  cooperative  date  orchard 
established  by  the  Department  in  Arizona.  This  orchard  now  com- 
prises about  11  acres  and  contains  580  imported  trees,  besides  80 
native  seedlings.  Another  important  introduction  during  the  year 
through  Mr.  Lathrop's  efforts  is  the  Egyptian  or  berseem  clover, 
which  is  very  valuable  for  certain  portions  of  the  country  as  a  soil 
reclaimer  and  enricher  and  as  a  forage  plant.  The  continued  fertility 
agr  1902 in 
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of  portions  of  the  Nile  Valley  which  are  annually  overflowed  is  largely 
due  to  the  nitrogen-gathering  properties  of  this  plant. 

Agents  have  also  been  sent  to  Algeria,  Egypt,  and  other  parts  of 
Africa  for  the  purpose  of  studying  the  irrigated  crops  of  these 
regions,  and  also  the  crops  which  are  particularly  adapted  to  alkali 
soils.  These  agents  have  secured  many  valuable  facts  which  will  aid 
the  Department  in  its  extensive  studies  of  the  plants  of  our  own  arid 
and  semiarid  regions.  With  a  view  to  securing  additional  forage  crops 
and  cereals  from  Russia  and  adjacent  countries,  an  agent  was  sent  to 
those  regions  in  the  early  part  of  the  year.  The  securing  of  forage 
crops,  particularly  the  various  kinds  of  Turkestan  alfalfa,  was  the 
primary  object  of  this  visit;  although  some  attention  was  given  to 
obtaining  varieties  of  fruits  and  cereals  adapted  to  the  dry  regions  of 
the  Northwest. 

MACARONI   WHEAT. 

The  importance  of  the  introduction  and  establishment  of  macaroni 
wheat  in  the  United  States,  to  which  attention  was  directed  in  my  last 
report,  has  been  amply  demonstrated  by  the  results  of  the  past  year. 
We  estimate  that  about  2,000,000  bushels  have  been  harvested  this 
season,  but  this  will  not  meet  the  demand  for  it  coming  from  all  quar- 
ters. New  mills  are  being  built  to  grind  it  and  old  mills  have  been 
modified  in  order  to  handle  it,  and  it  now  has  its  definite  grade  like 
other  wheats  in  the  Northwestern  markets.  It  yields  from  one-third 
to  one-half  more  than  the  other  standard  wheats  in  the  same  locality 
throughout  the  Great  Plains  region.  Furthermore,  it  extends  the  wheat 
area  much  farther  westward  over  districts  of  great  extent,  where  it 
was  not  considered  possible  to  grow  wheat  before,  owing  to  light 
rainfall.  The  macaroni  made  from  this  wheat  is  pronounced  by 
experts  to  be  equal,  if  not  superior,  to  the  imported  product,  so  that 
the  success  of  this  industry  is  assured. 

WINTER  WHEAT   AND   OTHER   CROPS. 

The  results  of  the  past  year  indicate  that  the  winter  wheats  intro- 
duced and  tested  by  the  Department  are  likely  to  prove  of  as  great,  if 
not  greater,  value  than  the  macaroni  wheats.  Four  or  five  varieties 
obtained  from  east  and  south  Russia  are  much  more  hardy  than  any 
varieties  now  grown  in  this  country,  and  will  extend  the  winter  wheat 
area  several  hundred  miles  north  and  some  distance  farther  west  than 
at  present.  This  means  an  increase  of  5  to  10  bushels  per  acre  over 
the  standard  spring  wheats  now  grown  in  the  same  localities. 

Quite  valuable  results  have  also  been  secured  in  the  introduction  of 
Swedish  oats,  proso  or  broom-corn  millet,  malakhof,  sugar  corn,  and 
a  number  of  other  Russian  crops.  There  has  been  rapid  advancement 
during  the  year  in  the  rice-growing  industry,  largely  through   the 
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efforts  of  the  Department  in  the  introduction  of  new  forms  and  the 
obtaining  of  information  from  abroad  bearing  on  the  methods  of 
handling  the  crop  and  preparing  it  for  market.  Particular  improve- 
ment has  been  made  in  the  rice-growing  regions  of  Texas  and  Louisi- 
ana, where  the  work  of  the  Department  has  yielded  the  most  striking 
results.  In  former  reports  attention  has  been  called  to  the  great 
value  of  this  work  to  the  two  States  named,  and  such  has  been  its 
development  that  at  the  present  time  the  rice  production  in  this  coun- 
try about  equals  the  demand. 

The  Jordan  almond  is  another  successful  introduction  during  the 
year.  There  are  about  5,500,000  pounds  of  almonds  grown  in  Cali- 
fornia, but  many  pounds  are  still  imported  from  Spain  for  the  reason 
that  the  California  nut  is  not  equal  to  the  best  imported  kind,  known 
as  the  Jordan.  During  the  year  buds  and  scions  of  this  variety  have 
been  secured  and  sent  to  California,  and  it  is  certain  that  in  a  few 
years  California-grown  Jordan  almonds  will  be  on  the  market. 

A  special  effort  was  put  forth  during  the  year  to  secure  alkali- 
resistant  crops,  particularly  alfalfas  and  cottons.  Seed  of  the  Turke- 
stan alfalfa  has  been  obtained  and  is  now  on  the  way  to  this  country, 
and  will  be  distributed,  under  proper  direction,  during  the  year. 
Seed,  also,  of  a  number  of  alkali-resistant  cottons  has  been  obtained 
in  Algeria  and  Egypt,  and  steps  are  being  taken  to  place  these  seeds 
where  the  conditions  are  such  as  to  make  their  success  a  valuable 
adjunct  to  certain  parts  of  our  Western  country. 

As  a  means  of  further  systematizing  all  of  the  work  connected  with 
the  distribution  of  seeds  and  plants  by  the  Department,  and  the  intro- 
duction of  the  same  from  foreign  countries,  plans  are  being  perfected 
for  establishing  in  a  number  of  places  in  the  country  testing  gardens, 
which  will  enable  the  Department  to  work  out  a  number  of  important 
problems  connected  with  these  investigations.  It  has  been  found  by 
experience  that  the  promiscuous  dissemination  of  seeds,  many  of  which 
are  often  of  great  value,  does  not  give  in  all  cases  satisfactory  results. 
It  is  highly  important  in  all  such  cases  to  be  able  to  determine  defi- 
nitely where  such  plants  and  seeds  are  likely  to  prove  most  successful. 
After  this  is  known  it  is  still  necessary  to  convince  farmers  or  fruit 
growers  of  the  feasibility  of  growing  the  particular  crop.  Even  then 
the  work  is  not  finished,  for  although  the  crop  may  be  grown  readily, 
the  question  of  a  market  must  be  considered. 

Suitable  testing  gardens,  conducted  possibly  in  cooperation  with 
some  of  the  experiment  stations,  but  under  the  direct  control  of  the 
Department,  will  be  of  great  value  in  further  continuation  of  this 
work.  Such  gardens  may  be  used  for  the  purpose  of  standardizing 
the  various  varieties  of  vegetables  now  being  offered  by  the  seedsmen 
throughout  the  country.  There  is  at  present  a  great  deal  of  confusion 
regarding  varieties  of  vegetables,  and  while  the  work  of  breeding  is 
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growing  apace  it  will  be  well  worth  while  to  fix  the  types  of  varieties 
and  disseminate  better  strains  of  standard  sorts.  If  the  Department 
would  set  a  high  standard  in  this  matter  it  would  probably  result  in  a 
great  diminution  of  the  indiscriminate  renaming  of  varieties  and  in 
the  introduction  of  such  as  are  new  only  in  some  slight  respect.  It  is 
obvious  that  work  of  this  kind  to  be  of  the  greatest  value  must  be  con- 
ducted under  very  careful  conditions  and  be  carried  on  in  a  sufficient 
number  of  regions  to  get  results  which  will  be  of  real  value. 

BUREAU  OF  FORESTRY. 

On  July  1, 1901,  the  Division  of  Forestry  became  a  bureau.  It  has 
therefore  completed  its  first  year  under  the  new  form  of  organization. 
The  results  obtained  have  arnply  justified  the  change  and  the  increased 
appropriation  which  accompanied  it.  Interest  in  forestry  and  a  per- 
ception of  its  possibilities  as  the  means  of  making  productive  a  great 
national  resource  have  developed  so  swiftly  in  the  United  States  that 
the  discrepancy  between  the  capacity  for  public  service  of  this  branch 
of  the  Department  of  Agriculture  and  its  opportunities  was  never  so 
great  as  it  is  now. 

During  the  past  year  the  Bureau  of  Forestry  has  notably  increased 
the  store  of  knowledge  on  which  all  forestry  depends,  and  has  made 
large  gains  in  introducing  practical  management  of  forests,  both  of 
public  and  private  ownership.  Its  field  work  has  engaged  162  men, 
and  has  been  carried  on  in  42  States  and  Territories. 

The  forest  work  of  the  Department  of  Agriculture  has  hitherto  pro- 
ceeded as  rapidly  as  the  scanty  means  of  forest  education  would  supply 
men.  and  its  growth  has  been  normal  and  safe.  In  view  of  the  greater 
product  of  the  forest  schools  and  the  immensely  growing  demand  upon 
its  services  it  might  hereafter  safely  increase  its  rate  of  progress.  To 
check  the  growth  of  the  Bureau  of  Forestry  at  this  time  will  likewise 
check  the  spread  of  public  sentiment  in  favor  of  forest  protection.  It 
will  dull  the  desire  of  forest  owners,  applicants  to  the  Bureau  for 
assistance,  some  of  whom  have  already  waited  for  their  turn  until  their 
patience  is  almost  exhausted.  It  will  dampen  the  willingness  of  young 
men  of  the  right  stamp  to  make  forestry  their  profession,  because  they 
look  forward  with  practical  unanimity  to  the  Government  service.  A 
single  frost  which  would  pass  over  a  mature  tree  without  effect  will 
often  injure  and  retard  for  years  the  growth  of  a  healthy  seedling.  I 
conceive  the  Bureau  of  Forestry  to  be  in  precisely  that  situation. 

Organization  of  the  Bureau. 

The  work  of  the  Bureau  of  Forestry  is  organized  along  four  lines: 
Forest  management,  forest  investigation,  records,  and  tree  planting. 
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Forest  Management. 

The  Bureau  of  Forestry  exists  to  secure  the  best  management  of 
the  forests  of  the  United  States  in  the  interests  of  the  whole  people. 
This  involves  not  only  the  development  of  a  science  of  American 
forestry,  but  also  the  general  introduction  of  conservative  methods 
in  handling  forests  of  private  ownership. 

The  Division  of  Forestry  offered  in'  October,  1898,  to  give  advice 
and  assistance  to  forest  owners  desirous  of  introducing  conservative 
management.  The  response  to  this  offer  was  immediate,  and  has 
grown  steadily  in  volume.  During  the  last  fiscal  year  37  applications 
were  received,  asking  advice  for  the  management  of  nearly  2,000,000 
acres  of  forest  lands.  Altogether  the  advice  of  the  Bureau  has  been 
asked,  since  its  offer  in  October,  1898,  on  4,709,124:  acres. 

The  working  plans  of  the  past  year  are  in  the  nature  of  solutions 
of  seven  typical  and  widely  differing  forest  problems.  These  prob- 
lems are: 

Management  of  a  Southern  Appalachian  forest,  containing  a  great 
variety  of  trees,  mainly  hardwoods,  in  a  somewhat  inaccessible  region, 
where  only  the  most  valuable  species  can  be  lumbered  at  a  profit  and 
where  special  measures  are  necessary  to  assist  their  reproduction  and 
to  prevent  the  progressive  deterioration  of  the  forest  as  the  best  woods 
are  cut  out.  Fire  protection,  at  a  cost  which  is  not  prohibitive  from 
a  business  standpoint,  forms  one  of  the  important  questions  involved. 
The  tract  studied  has  an  area  of  110,000  acres,  and  lies  in  Polk  and 
Monroe  counties,  Tenn. 

Management,  in  conjunction  with  coal  mining,  of  a  tract  of  mixed 
softwoods  and  hardwoods,  containing  50,000  acres,  in  Scott,  Camp- 
bell, and  Anderson  counties,  Tenn.  Silviculture,  contract  lumbering, 
transportation,  and  protection  from  fire  are  the  more  important  points 
studied. 

Management  of  60,000  acres  in  Beaufort  and  Hampton  counties, 
S.  C,  on  which  the  most  important  commercial  species  is  Longleaf 
Pine.  Fire,  lumbering,  and  turpentine  orcharding  have  seriously 
injured  the  forest,  and  the  consideration  of  first  importance  is  a  method 
of  treatment  which  shall  restore  it  to  full  productiveness  while  yield- 
ing a  fair  return  on  the  value  of  the  land.  The  conditions  are  typical 
of  much  of  the  Southern  Pine  Belt. 

Management  of  10,000  acres  of  fine  hardwoods  on  Grand  Island, 
Michigan,  with  an  accessible  market,  a  high  price  obtainable  for  the 
product,  and  consequently  an  exceptionally  good  opportunity  for  pay- 
ing forest^ . 

Management  of  15,000  acres  in  Herkimer  County,  N.  Y.,  com- 
posed equally  of  cut-over  and  virgin  forest.  The  most  important 
timber  tree  is  here,  as  generally  in  the  Adirondack  region,  Red  Spruce, 
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and  the  chief  object  of  the  working  plan  was  to  provide  for  the  repro- 
duction of  this  species  and  to  suggest  such  changes  in  present  methods 
of  lumbering  as  will  give  immediate  and  good  returns  from  the  forest 
and  at  the  same  time  will  insure  a  profitable  future  yield. 

A  somewhat  similar  problem,  but  in  a  different  locality,  was  that 
presented  by  a  tract  of  275,000  acres  in  northwestern  Maine.  Field 
work  was  completed  during  the  year  on  150.000  acres  of  this  tract, 
timbered  mainly  with  Red  Spruce  and  Balsam,  of  which  the  former, 
as  commercially  the  more  valuable  of  the  two.  should  be  favored  as 
the  source  of  subsequent  crops. 

The  last  tract  on  which  field  work  was  completed  during  the  year 
was  one  of  15,000  acres  near  Arden.  X.  Y.  The  forest  consists  of 
second-growth  hardwood  and  is  for  the  most  part  in  poor  condition. 
The  working  plan  advises  a  system  of  thinnings  by  which  the  condi- 
tion of  the  forest  will  be  improved  and  which  will  at  the  same  time 
yield  good  returns  in  firewood. 

The  total  forest  area  now  under  management  in  accordance  with 
working  plans  prepared  by  the  Bureau  of  Forestry  is  372.463  acres. 
Material  for  a  number  of  new  working  plans  is  now  being  gathered. 
Especially  notable  is  the  plan  in  preparation  for  a  tract  in  southeastern 
Texas  which  comprises  an  area  of  1,250,000  acres  and  is  the  largest 
private  holding  of  timber  land  in  the  United  States. 

By  request  of  the  Secretary  of  the  Interior  for  advice  in  the  man- 
agement of  the  national  forest  reserves,  which  now  include  60.162.525 
acres,  the  Bureau  of  Forestry  became  the  official  adviser  for  these 
reserves  in  matters  of  forest  policy.  The  making  of  working  plans 
for  the  reserves  has  continued  during  the  year.  Field  studies  have 
been  carried  on  in  the  Prescott,  the  Priest  River,  and  the  Big  Horn 
reserves,  and  a  preliminary  examination  was  made  of  the  San  Fran- 
cisco Mountains  Reserve.  A  similar  request  from  the  Secretary  of 
War,  made  during  the  last  fiscal  year,  has  placed  the  Bureau  in  the 
same  relation  toward  the  military  wood  and  timber  reservations,  eight 
in  number,  with  an  area  of  117.1:68  acres.  Of  these,  that  at  West 
Point,  containing  2,000  acres,  has  been  examined,  and  a  working  plan 
for  its  management  will  soon  be  prepared. 

In  accordance  with  the  request  of  the  Secretary  of  the  Interior,  an 
examination  has  been  made  of  the  forest  lands  within  the  Lac  Court 
d'Oreilles.  the  Bad  River,  and  the  Menominee  Indian  reservations,  in 
Wisconsin,  in  order  to  recommend  measures  for  the  conservative  lum- 
bering of  the  timber  they  contain. 

Forest  Ixvestigatiox. 

The  studies  of  commercial  trees  made  during  the  past  year  include 
White  Pine,  Red  Pine,  White  Oak.  Scarlet  Oak,  Red  Oak,  and  Aspen. 
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in  Michigan;  Sugar  Pine  in  California;  Balsam  in  Maine;  White  Oak 
and  Chestnut  Oak  in  Tennessee,  Kentucky,  and  Missouri;  Western 
Yellow  Pine  in  Arizona,  and  Lodgepole  Pine  in  Wyoming  and  Mon- 
tana. Previous  studies  of  the  Longleaf  and  Loblolly  pines,  of  the 
Sierra  Big  Tree  of  California,  and  of  the  Bristle-cone  Fir  in  southern 
California  were  completed  and  reports  prepared  on  Western  Hemlock 
and  the  Pacific  Coast  .Redwood. 

Studies  of  the  growth  and  possibilities  of  New  England  second- 
growth  hardwoods  were  carried  on,  and  an  investigation  was  begun  of 
the  distribution  and  the  conditions  necessary  to  the  best  development 
of  the  trees  comprising  the  eastern  Missouri  and  Arkansas  swamp 
forests. 

Studies  of  the  forest  and  its  industrial  relations  were  made  in  the 
States  of  Michigan,  Kentucky,  Ohio,  Texas,  New  Mexico,  Arizona, 
South  Dakota,  Wyoming,  Montana,  California,  and  Iowa.  Some  of 
the  questions  involved  were  the  present  and  future  timber  supply, 
forest  fires,  and  the  relation  of  the  forest  to  stream  flow,  irrigation, 
and  grazing. 

Descriptive  studies  were  conducted  in  cooperation  with  the  United 
States  Geological  Survey  of  about  3,000,000  acres  of  the  Sierra  For- 
est Reserve  and  of  the  region  in  the  Southern  Appalachians,  within 
which  it  is  proposed  to  establish  a  national  forest  reserve. 

In  cooperation  with  the  Bureau  of  Chemistry,  investigations  have 
been  undertaken  of  native  tan  extracts  and  their  comparative  values 
in  tanning,  of  Philippine  gum  products,  and  of  possible  additions  to 
the  present  list  of  native  woods  suitable  for  the  production  of  paper 
pulp. 

A  cooperative  study  of  insects  which  injure  the  forest  was  begun 
with  the  Division  of  Entomology. 

It  is  highly  gratifying  that  the  efforts  which  the  Bureau  has  been 
making  to  discover  a  less  injurious  method  of  turpentine  orcharding 
than  that  hitherto  employed,  and  to  which  I  made  reference  in  my  last 
report,  have  been  successful,  and  that  the  way  is  apparently  open  for 
the  general  introduction  of  an  improved  method  which  will  be  of  nota- 
ble value  in  maintaining  the  source  of  the  turpentine  industry. 

Tests  of  the  durability  of  treated  and  untreated  construction  timber 
and  railroad  ties  have  been  continued,  in  cooperation  with  the  Bureau 
of  Plant  Industry.  The  enthusiastic  assistance  which  has  been  received 
from  railroad  companies  has  demonstrated  their  appreciation  of  this 
valuable  work. 

In  cooperation  with  the  Bureau  of  Chemistry,  and  as  the  result  of  a 
widespread  and  urgent  demand,  the  Bureau  of  Forestry  has  taken  up 
the  series  of  tests  to  determine  the  strength  of  the  principal  mer- 
chantable timbers  of  the  United  States,  which  were  discontinued  in 
1896. 
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Eecords. 

The  enlargement  of  the  Bureau's  quarters,  which  took  place  during 
the  year,  made  possible  for  the  first  time  the  proper  equipment  of  a 
library  and  the  transference  thither  of  the  entire  collection  of  forest 
literature  from  the  Department  library.  This  has  given  the  Bureau 
a  large,  easily  accessible  working  and  reference  library.  The  photo- 
graphic collection  now  numbers  over  6,000  prints,  and  a  well-equipped 
photographic  laboratory  has  been  installed. 

Tree  Planting. 

The  work  of  the  Bureau  in  tree  planting  for  the  last  year  has  been 
chiefly  notable  in  the  conspicuous  progress  made  in  extending  cooper- 
ative planting,  in  the  creation  of  the  first  reserves  for  forest  planting 
on  Government  lands  in  a  region  that  is  now  unproductive  of  timber, 
and  in  the  successful  initiation  of  measures  to  control,  by  means  of 
planted  forests,  the  shifting  sand  dunes  on  both  the  Atlantic  and  the 
Pacific  coasts. 

In  tree  planting  as  in  forest  management  the  Bureau  has  sought,  as 
the  only  method  by  which  the  desired  end  could  be  attained  on  a  broad 
scale,  to  enlist  the  interest  of  the  private  landowner.  Circular  No. 
22,  issued  July  8, 1899,  offers  cooperation  in  the  work  of  planting  for- 
ests similar  to  that  previously  made  for  forest  management.  Up  to 
the  close  of  the  last  fiscal  year  262  applications  for  assistance  had  been 
received,  nearly  200.000  acres  had  been  examined,  and  221  planting- 
plans,  covering  about  6.100  acres,  had  been  made.  Of  these.  51  plans 
for  about  3,100  acres  were  made  during  the  past  fiscal  year,  and  83.597 
acres  were  examined. 

These  figures,  however,  by  no  means  cover  the  actual  accomplish- 
ment of  the  Bureau  in  introducing  forest  plantations  on  private  lands. 
The  plans  made  are  for  172  localities,  in  29  States  and  Territories. 
Not  only  does  the  example  set  by  each  plantation  made  affect  the 
whole  neighborhood,  but  there  has  also  been  in  many  cases  a  public 
agitation  of  the  question  of  tree  planting,  with  local  meetings  addressed 
by  the  agents  of  the  Bureau.  Extensive  planting  on  other  land  than 
that  for  which  plans  were  made  has  frequently  followed.  Plantations 
of  this  kind  will  be  of  very  considerable  economic  value  in  many  States 
of  the  Middle  West  by  furnishing  local  supplies  of  firewood,  fencing, 
telegraph  poles,  and  railroad  ties,  besides  providing  wind-breaks  and 
other  protection. 

The  success  of  economic  tree  planting  in  many  scantily  timbered  or 
treeless  regions  of  the  Middle  West  is  now  assured.  This  means 
enhanced  prosperity  for  these  regions.  A  local  timber  supply  is  a 
matter  of  decided  importance  to  the  farmer,  who  needs  cheap  fuel  and 
fencing.     As  a  result  of  the  Bureaus  work,  thriving  plantations  now 
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exist  in  the  Dakotas,  Nebraska,  Kansas,  and  Oklahoma,  as  well  as  in 
the  older  States  of  Iowa,  Illinois,  and  Indiana. 

In  New  England  particular  attention  has  been  given  to  the  possi- 
bility of  profitably  planting  cheap  land  with  white  pine.  The  supply 
of  this  highly  useful  timber  tree  has  been  greatly  diminished  in  the 
Eastern  States.  If  it  can  be  brought  back  as  a  paying  forest  tree 
under  management,  the  benefit  will  be  one  in  which  both  the  landowner 
and  the  timber-consuming  public  will  share.  So  encouraging  has  been 
the  outcome  of  the  examination  of  this  question  by  the  Bureau  that 
many  owners  of  denuded  lands  are  restocking  them  with  white  pine. 

The  Proposed  Appalachian  Forest  Reserve. 

In  my  report  on  the  Forests  and  Forest  Conditions  of  the  Southern 
Appalachian  Mountain  region,  which  has  been  printed  along  with  your 
message  to  Congress  on  this  subject,  of  December  19, 1901, 1  discussed 
briefly  the  rapid  rate  at  which  the  forests  on  these  mountain  slopes 
were  being  removed,  and  the  extent  to  which  the  resulting  floods  were 
destroying  agricultural  lands  and  other  property  along  the  streams 
rising  in  that  region.  In  that  report  I  stated  that  the  damages  result- 
ing from  these  floods  during  the  year  (1901)  "  approximated  $10,000,000, 
a  sum  sufficient  to  purchase  the  entire  area  recommended  for  the  pro- 
posed reserve." 

Subsequent  examinations  have  shown  that  during  the  few  months 
following  the  date  of  that  report  the  flood  damages  on  these  streams, 
extending  across  eight  different  States,  aggregated  $8,000,000,  making 
a  total  of  $18,000,000  during  the  twelve  months  ending  in  April,  1902. 
These  examinations  also  show,  as  additional  results  of  the  deforestation 
of  these  mountain  slopes,  (1)  that  the  water  powers  along  these  streams, 
which  have  an  aggregate  annual  value  of  $20,000,000  as  a  basis  for 
manufacturing  enterprises,  are  being  gradually  but  certainly  destroyed 
through  the  increasing  irregularity  in  the  flow  of  the  streams;  (2)  that 
the  soils  which  are  being  washed  down  from  these  mountain  slopes  are 
rendering  annually  less  navigable  the  Ohio,  the  Tennessee,  the  Missis- 
sippi, and  other  rivers  of  these  Southeastern  States;  and  (3)  that  the 
rate  of  land  erosion  on  these  mountain  slopes  from  which  the  forest 
cover  has  been  removed  is  now  as  great  in  a  single  year  as  it  was  dur- 
ing ten  centuries  while  these  slopes  were  covered  with  primeval  forests. 

A  bill  providing  for  the  establishment  of  the  forest  reserve  recom- 
mended in  my  report  is  now  pending  before  Congress.  With  an 
increased  realization  of  the  importance  of  this  measure  I  reproduce 
here  the  concluding  paragraph  of  that  report: 

The  preservation  of  the  forests,  of  the  streams,  and  of  the  agricultural  interests 
here  described  can  be  successfully  accomplished  only  by  the  purchase  and  creation 
of  a  national  forest  reserve.  The  States  of  the  southern  Appalachian  region  own 
little  or  no  land,  and  their  revenues  are  inadequate  to  carry  out  this  plan.  Federal 
action  is  obviously  necessary,  is  fully  justified  by  reasons  of  public  necessity,  and 
may  be  expected  to  have  most  fortunate  results. 
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BUREAU   OF   SOILS. 

The  organization  and  work  of  the  Bureau  of  Soils  has  been  essen- 
tially along  the  same  lines  as  heretofore,  with  the  addition  of  an  impor- 
tant line  of  work  in  the  division  of  soil  management.  Attention  has 
been  given,  as  heretofore,  to  the  administrative  work,  the  soil  survey, 
the  tobacco  investigations,  drainage  investigations,  and  the  laborato- 
ries maintained  in  support  of  these  several  lines  of  field  work.  The 
wisdom  of  Congressional  action  in  converting  the  Division  into  a 
Bureau  and  increasing  the  appropriation  has  been  shown  in  the  amount 
of  work  done  and  in  the  appreciation  of  this  work  from  various  sources. 
The  soil  survey,  particularly,  has  been  greatly  extended,  and  the  divi- 
sion of  soil  management,  although  merely  started  during  the  year, 
gives  promise  of  some  more  important  results  than  have  been  achieved 
in  soil  investigations  for  some  time  past.  Prof.  Franklin  H.  King, 
formerly  professor  of  agricultural  physics  at  the  University  of  Wis- 
consin, has  taken  charge  of  this  line  of  field  work.  He  is  considered 
peculiarly  fitted  for  this  place,  and  his  appointment  has  been  very 
generally  commended. 

During  the  year  Mr.  M.  L.  Floyd,  the  tobacco"  expert  who  had  done 
so  much  to  make  successful  the  tobacco  investigations  of  the  Bureau, 
severed  his  connection  with  the  Department  to  become  general  mana- 
ger of  a  tobacco  corporation  organized  to  grow  the  shaded  Sumatra 
tobacco  in  Connecticut,  an  industry  established  by  this  Department. 
In  his  new  position  Mr.  Floyd  receives  far  greater  remuneration  for 
his  services  than  the  Department  could  afford  to  pay,  in  view  of  the 
salaries  paid  to  others  b}T  the  Government. 

The  interest  in  the  work  of  the  Bureau  of  Soils  is  growing,  and  the 
demands  for  work  in  different  parts  of  the  country  are  increasing,  as 
evidenced  by  the  liberality  of  Congress  in  enlarging  the  appropriation 
and  by  the  many  requests  received  for  the  extension  of  the  different 
lines  of  investigations.  The  Bureau  of  Soils  now  has  a  force  of  over 
100  persons,  75  of  whom  have  had  a  scientific  training.  It  is  believed 
that  the  results  of  the  work  in  showing  the  conditions  and  resources 
of  the  soils  of  the  country  and  in  giving  the  people  precise  and  accu- 
rate knowledge  regarding  the  possibilities  of  the  soils  justifies  fully 
every  expenditure  that  has  been  made  and  every  recommendation  that 
will  be  made  for  the  further  extension  of  the  work.  With  the  fierce 
competition  for  commercial  supremacy  now  operating,  every  particle 
of  information  bearing  upon  the  natural  resources  of  the  country  which 
will  in  any  wa}x  tend  to  increase  the  production  of  our  present  crops 
or  to  develop  new  methods  or  build  up  new  industries  is  of  the  utmost 
value,  especially  if,  as  in  this  case,  the  people  are  inspired  with  suffi- 
cient confidence  to  heed  the  advice  of  the  Department  and  to  take 
advantage  of  its  work. 
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Cooperation  with  State  Institutions. 

During  the  year  this  Bureau  has  cooperated,  as  far  as  possible,  with 
State  institutions,  including*  experiment  stations,  boards  of  agricul- 
ture, and  geological  surveys;  also  with  Bureaus  and  Divisions  of  this 
Department,  as  well  as  with  other  Departments  of  the  Government. 
Such  cooperation  has  been  particularly  close  with  the  North  Carolina 
department  of  agriculture  and  with  the  Illinois  experiment  station, 
both  of  which  institutions  have  contributed  money  toward  the  expenses 
of  the  soil  surve}'  in  their  respective  States.  In  other  States  the 
cooperation  has  been  just  as  cordial,  but  the  institutions  have  not 
been  able  to  render  financial  assistance.  Their  advice  has  been  sought 
and  given  wherever  possible  in  arranging  for  and  in  the  carrying  on 
of  the  work,  and  the  work  has  been  done,  as  far  as  possible,  with  the 
ultimate  object  of  being  of  service  to  the  State  institutions  in  the 
prosecution  of  more  detailed  work.  The  Utah  experiment  station  has 
cooperated  in  the  line  of  drainage  investigations  and  has  contributed 
valuable  assistance  and  advice  in  the  work  that  has  been  started  at 
Salt  Lake  City.  The  Connecticut  experiment  station  and  the  Penn- 
sylvania experiment  station  have  continued  their  cooperation  in  the 
tobacco  investigations  with  credit  and  profit  to  all  of  the  institutions 
concerned. 

The  Bureau  of  Soils,  through  its  laboratories,  its  soil  survey,  and  its 
other  lines  of  investigation,  has  cooperated  with  and  has  helped  other 
Bureaus  and  Divisions  in  the  Department,  and  has  cooperated  with 
the  War  Department  in  furnishing  an  assistant  to  organize  a  soil 
survey  in  the  Philippine  Islands,  and  in  furnishing  assistants  to  inspect 
the  soils  of  some  of  the  military  posts  and  to  advise  as  to  the  treat- 
ment in  the  establishment  of  parade  grounds,  a  matter  which  is  of 
considerable  importance,  involving  the  expenditure  of  large  sums  of 
money  where  the  natural  soils  are  not  suited  to  the  formation  of  a 
permanent  sod. 

Progress  and  Cost  of  the  Soil  Survey. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  14,541 
square  miles,  or  9,306,240  acres,  and  the  area  previously  reported  as 
having  been  surveyed  was  8,082  square  miles,  making  a  total  of  22,623 
square  miles,  or  14,478,720  acres.  This  work  was  carried  on  during 
the  year  in  twenty-five  States  and  Territories  and  in  Porto  Rico. 

The  following  table  shows  the  total  area  surveyed  during  the  fiscal 
year  1902,  together  with  that  previously  reported,  in  each  of  the  thirty 
States  and  Territories  in  which  the  soil  survey  work  has  been  carried 
on.  This  work  has  been  uniformly  done  on  a  scale  of  1  inch  to  the 
mile,  and  the  maps  have  been  published  or  are  ready  for  publication. 
This  table  does  not  include  any  areas  in  which  work  of  reconnoissance 
merely  has  been  done,  but  only  areas  in  which  actual  soil  surveys 
have  been  made  and  soil  maps  prepared. 
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Areas  surveyed  and  mapped  during  fiscal  year  ended  June  SO,  1902,  and  the  areas  previously 

reported. 


State  or  Territory. 

Work 

during 

1902. 

Work 
pre- 
viously 
reported. 

Total. 

Arizona 

California 

Sq.  miles. 
95 
753 
150 

Sq.  miles. 

400 

1.401 

Sq.  miles. 
495 

2,154 
150 
245 
571 
399 

1,359 
432 
461 
330 
202 

2,180 
155 
828 
666 
168 
105 

-  908 
100 
490 

3, 425 
980 
939 
330 
686 
547 
495 
768 

1,604 
451 

Acres. 

316,800 

1, 378, 560 

96,000 

156, 800 

245 

Georgia 

571 
399 
1,359 
432 
461 
330 
202 
418 

365, 440 

255,360 
869, 760 

Iowa 

276, 480 

295,040 

Kentucky 

211, 200 

Louisiana 

129,280 

Maryland 

1,762 

155 

1,  395, 200 

99,200 

828 
666 
168 
105 
908 

529, 920 

Mississippi 

426, 240 

107, 520 

67,200 

581, 120 

100 

64,000 

490 
1,625 
500 
519 
330 
686 
547 
495 

313, 600 

North  Carolina 

1,800 
480 
420 

2, 192, 000 

Ohio 

627, 200 

Pennsylvania 

600, 960 

211, 200 

439,040 

350, 080 

Texas 

316, 800 

Utah 

768 
250 
301 

491, 520 

Virginia 

1,354 
150 

1,026,560 

288,640 

Total 

14,541 

8,082 

22, 623 

14, 478,  720 

The  following  table  shows  the  area  surveyed  and  mapped  and  the 
cost  of  the  work  during  the  fiscal  year  ended  June  30,  1902: 

Areas  surveyed  and  mapped  and  cost  of  the  field  work  during  fiscal  year  ended  June  30, 

1902.  a 


State  or  Territory, 


District. 


Dollars. 

Arizona Yuma  area 95  4.61  437.95 

California ;  Imperial  area 169  3. 17  535. 

Do !  Salinas  Valley 344  3.42       1,176.48 

Do ;  Ventura  area 240  3.77  904.80 

Colorado i  Roekyford  area 150  4.73  709.50 

Georgia i  Cobb  County 346  1. 44         498. 24 

Do !  Covington  area 225  .71  I        159. 75 

a  This  includes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  expenses,  but  not 
the  cost  of  transportation  to  and  from  the  area. 


Area  sur- 
veyed. 

Cost  per  j 
square 
mile. 

Sq.  miles. 

Dollars. 

95 

4.61 

169 

3.17 

344 

3.42 

240 

3.77 

150 

4.73 

346 

1.44 

225 

.71 

Total 
cost. 
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Areas  surveyed  and  mapped  and  cost  of  the  field  work  during  fiscal  year  ended  June  30, 

1902— Continued. 


State  or  Territory. 


District. 


Area  sur- 
veyed. 


Cost  per 
square 
mile. 


Total 
cost. 


Sq. 


Idaho 

Illinois 

Do 

Do 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Michigan 

Mississippi 

Missouri 

Montana 

New  Jersey 

Do 

New  York 

Do 

North  Carolina 

Do 

Do 

Do 

Ohio 

Do 

Pennsylvania  . 

Porto  Rico 

South  Carolina' 

Tennessee 

Texas  

Do 

Virginia 

Do 

Do 

Washington . . . 


Boise  area 

Clinton  County 

St.  Clair  County 

Tazewell  County 

Dubuque  area 

Wichita  area 

Union  County 

Lake  Charles  area  . . 

Harford  County 

Allegan  County 

Yazoo  area 

Howell  County 

Billings  area 

Salem  area 

Trenton  area 

Westfield  area  ...... 

Elmira  area 

Alamance  County 

Carey  area 

Craven  area 

Hickory  area 

Columbus  area 

Toledo  area 

Lebanon  area 

Arecibo  to  Ponce  . . . 

Abbeville  area 

Montgomery  County 

Alvin  area  . . . .- 

W'illis  area 

Bedford  area 

Harrisonburg  area . . 
Prince  Edward  area 
Walla  Walla  area  . . . 


miles. 
399 
494 
215 
650 
432 
461 
330 
202 
418 


168 
105 
493 
415 
260 
230 
365 
63 
697 
500 
338 
162 
c519 


547 
280 
215 
fl  382 
542 
430 
150 


Dollars. 
1.81 

.88 
1.15 
1.39 

.94 
1.94 
2.20 
3.71 
1.48 
1.44 
2.24 
1.14 
4.96 
1.42 
2.23 
2.89 
2.03 
1.32 
3.11 

.96 
1.01 
1.34 

.95 
1.48 
5.02 
1.01 
1.68 
2.45 
2.70 
2.11 
1.44 
1.32 
1.82 


Dollars. 

722. 19 

a  434. 72 

a  247. 25 

a  903. 50 

406. 08 

894.  34 

•   726.00 

749.42 

618. 64 

1, 192. 32 

1,489.96 

191. 52 

520.80 

700. 06 

925.45 

751.40 

466. 90 

&  482. 80 

&  195. 93 

b  669. 12 

&  505. 00 

452. 92 

153. 90 

768, 12 

d  1,655. 55 

692. 86 

918. 96 

686.00 

580.50 

806. 02 

780. 48 

567. 60 

273. 00 


14, 541 


1.83 


26, 551. 76 


a  Of  these  amounts,  $624.95  was  spent  by  the  Illinois  experiment  station. 

&  Of  these  amounts,  $914.20  was  paid  by  North  Carolina  department  of  agriculture. 

c  The  portions  of  these  areas  surveyed  in  the  previous  fiscal  year  were  given  in  the  last  report. 

d  Of  this  amount,  $300  was  paid  by  the  Porto  Rico  experiment  station. 

RECAPITULATION. 

Cost  of  field  work $26, 551. 76 

Supplies 858. 84 

Railroad  transportation 2, 766. 28 

Preparation  of  reports 12, 870. 17 

Total  cost  of  soil  survey 43,047.05 

Paid  by  State  organizations 1, 839. 15 

Paid  by  Department  of  Agriculture 41,207.90 

Area  surveyed .square  miles. .  14, 541 

Cost  of  work  in  field per  square  mile. .  $1. 83 

Preparation  of  reports do .88 

Transportation  and  supplies do .25 

Average  cost do 2. 96 

Average  cost  to  Department  of  Agriculture do 2. 81 
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It  will  be  noticed  that  the  cost  of  the  work  per  square  mile  varies 
from  71  cents  in  the  Covington  area,  Georgia,  to  $5.02  for  the  work  in 
Porto  Rico.  The  average  cost  has  been  $1.83  per  square  mile,  as 
against  $2  per  square  mile  during  the  preceding  fiscal  year.  The  area 
covered  is  over  two  and  one-half  times  as  large,  and  the  work  has  cost 
IT  cents  per  square  mile  less  than  last  year.  The  variation  in  the  cost 
per  square  mile  is  due  in  part  to  the  character  of  the  country,  the  con- 
dition of  the  roads  and  of  the  weather,  the  complexity  of  the  soils, 
the  presence  and  character  of  alkali  in  the  Western  areas,  and  the 
accuracy  of  the  base  maps  used.  The  average  cost  to  the  Depart- 
ment of  Agriculture  of  the  work  complete,  including  supplies  and 
railroad  transportation,  the  preparation  of  reports,  and  the  salaries  of 
the  men  during  the  three  winter  months,  when  the  field  work  has  prac- 
tically to  be  suspended,  has  been  $2.81  per  square  mile,  as  against  $3.26 
per  square  mile  last  year,  a  saving  of  15  cents  per  square  mile.  This 
saving  is  due  not  only  to  the  greater  efficiency  of  the  field  parties  by 
reason  of  their  better  training,  but  also  to  the  longer  average  length  of 
the  field  season  for  each  paiiy,  which  has  been  accomplished  by  mov- 
ing the  parties  from  place  to  place  as  the  season  advances.  It  has  been 
found  possible  to  keep  some  of  the  parties  out  during-  the  winter  in 
Arizona  and  southern  California,  and  to  shift  parties  working  in  the 
Northern  States  during'  the  summer  months  to  the  Southern  States 
during  the  fall.  In  this  way  the  average  length  of  the  field  season 
has  been  something  over  nine  months  per  party,  and  it  is  believed 
that  this  can  be  considerably  increased,  although  it  is  advisable  to 
have  each  party  spend  some  time  at  headquarters,  not  only  for 
the  final  revision  of  their  reports  and  maps,  but  to  get  acquainted 
with  the  office  and  laboratory  work  and  to  keep  in  close  touch  with 
the  objects  and  purpose  of  the  soil  survey. 

THE    FIELD   FORCE. 

The  organization  of  the  field  force  has  been  carried  to  a  very  high 
state  of  efficiency.  Administratively  the  very  greatest  of  care  and 
attention  to  details  is  given,  and  the  low  cost  per  square  mile  shown 
in  the  preceding  statements  is  due  in  a  large  measure  to  the  judicious 
and  economical  management  of  the  force.  The  salaries  of  the  soil 
experts  empk>}Ted  by  the  Bureau  are  low  as  compared  with  those  paid 
in  other  branches  of  scientific  work.  The  average  expense  of  a  party 
of  two  men  in  the  field  for  subsistence  and  the  hire  of  a  team  averages 
about  $120  per  month,  or  $1,080  for  the  field  season  of  nine  months. 
The  parties  are  equipped  with  the  most  modern  instruments  for  the 
classification  and  survey  of  soils,  and  it  has  been  possible  to  furnish 
them  with  such  explicit  instructions  as  to  the  character  of  their  work, 
the  subjects  they  are  to  investigate,  and  the  subjects  which  are  to 
be  discussed  in  their  report  upon  the  area  that  they  know  exactly 
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what  is  to  be  done  on  entering  a  given  area  and  can  proceed  with 
their  work  with  the  minimum  of  time  for  preliminary  investigations 
or  reconnoissances.  They  are  required  to  report  to  the  central  office 
at  least  once  each  week,  noting  the  area  surveyed,  the  new  soil  types 
established,  and  the  character  of  their  work,  and  to  send  in  from 
time  to  time  sections  of  their  map  for  criticism  and  suggestion  as 
the  work  proceeds.  It  is  required  that  each  party  shall  complete 
the  map  in  all  details  and  write  up  the  report  in  final  shape  before 
leaving  the  area.  These  reports  are  then  typewritten,  and  a  copy 
returned  to  the  field  party  for  correction  or  for  additions  or  changes. 
The  work  of  each  party  is  thoroughly  inspected,  so  far  as  this  has  been 
possible,  in  order  to  correlate  the  new  soil  types  with  those  already 
established,  and  to  confer  with  the  men  as  to  suggestions  which  can 
be  safely  made  of  new  methods  of  cultivation  or  of  new  industries 
which  may  be  established.  As  the  work  of  the  soil  survey  assumes 
greater  proportions  this  inspection  work  becomes  more  and  more 
necessary  and  more  valuable,  and  it  is  advisable  that  a  regular 
inspection  force  should  be  established  for  the  several  districts  into 
which  the  country  may  be  divided. 

The  scale  upon  which  the  soil  maps  are  published  enables  tracts  as 
small  as  10  acres  to  be  represented,  and  while  there  must  always  be 
some  variation  allowed  in  each  type,  as  it  would  be  confusing  to 
show  too  much  detail  on  the  maps,  still,  where  a  type  is  represented 
by  even  a  small  tract  of  8  or  10  acres,  it  is  shown  upon  the  soil  map, 
so  that  landowners  may  rely  upon  an  accurate  classification  of  their 
soils  according  to  the  types  established. 

The  reports  describe  in  all  necessary  detail  the  characteristics  of 
the  soils  and  their  important  variations;  the  history  of  the  settlement 
and  agricultural  development  of  the  area;  the  climate,  physiography, 
and  geology;  the  agricultural  methods  in  use  and  the  agricultural 
conditions  in  the  area,  such  as  the  tenure  and  size  of  the  farms,  the 
efficiency  of  labor,  the  principal  products,  and  transportation  and 
market  facilities,  together  with  such  special  problems  as  may  be 
encountered,  such  as  hardpan,  acidity,  irrigation,  seepage  waters  and 
drainage,  alkali,  and  the  reclamation  of  swamp  or  worn-out  lands  or 
alkali  soils,  as  these  all  have  their  bearing  upon  the  commercial  use 
and  value  of  the  soils. 

RELATION    OF   THE   SOIL   SURVEY   WORK   TO   THE   EXPERIMENT   STATIONS. 

With  the  increasing  interest  in  the  soil  investigations  and  the  eco- 
nomic value  which  the  results  have  shown  in  a  number  of  cases,  the 
experiment  stations  are  taking  a  lively  interest  in  this  work,  and  it 
seems  proper  to  mention  the  true  relation  which  should  be  established 
between  them  and  the  Department  in  the  further  prosecution  of  the 
work.     It  seems  advisable  that  the  management  of  the  soil  survey 
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should  be  vested  in  the  Department  of  Agriculture.  This  insures  con- 
tinuity in  the  work  and  uniform  classification  of  soils ;  also  the  benefit 
of  experience  in  other  localities  in  advising  as  to  the  commercial  pos- 
sibilities and  value  of  the  introduction  of  new  methods  of  culture  and 
of  new  crops  and  industries.  It  is  advisable  that  the  experiment  sta- 
tions and  other  State  institutions  should  cooperate  in  this  work  to  the 
extent  of  furnishing  assistants  or  financial  aid,  as  this  insures  an  inti- 
mate knowledge  of  the  conditions  of  the  area  to  the  State  organiza- 
tion, as  well  as  a  larger  amount  of  work  within  the  borders  of  the 
State.  In  many  cases,  if  such  financial  assistance  be  given,  one  or 
more  parties  can  be  assigned  for  continuous  work  in  a  State  where,  if 
the  expenses  were  all  borne  by  the  Bureau  of  Soils,  a  party  could  be 
assigned  for  only  a  portion  of  the  season.  Various  State  organizations 
have  contributed  $1,839.15  toward  the  field  expenses  of  the  soil  survey 
during  the  past  year. 

These  soil  surveys  are  in  the  nature  of  a  general  reconnoissance  of 
the  area.  They  show  the  conditions  which  prevail,  and  the  maps 
show  the  character  and  distribution  of  the  soils.  This  is,  however, 
merely  a  basis  for  further  work,  and  it  is  necessary  in  many  cases 
that  the  information  thus  furnished  and  the  suggestions  which  are 
made  should  be  followed  by  further  investigations  and  practical 
demonstrations  of  the  efficiency  and  commercial  value  of  the  sugges- 
tions in  order  to  insure  their  successful  adoption  by  the  residents  of 
the  area.  Farmers  are  proverbially  ultraconservative  as  to  their 
methods,  and  are  usually,  and  often  justifiably,  very  unwilling  to 
accept  advice  unless  it  can  be  shown  that  improvement  will  surely 
follow.  Such  demonstration  work  can,  in  most  cases,  be  better  accom- 
plished by  the  stations  than  by  the  Department  of  Agriculture,  for 
the  station  forces  have  a  more  intimate  knowledge  of  the  conditions 
and  of  the  people,  and  are,  as  a  rule,  in  closer  touch  with  the  people 
than  is  the  Department,  and  with  these  reports  and  maps  they  have 
the  basis  for  further  work  in  the  improvement  of  the  agricultural  con- 
ditions of  the  area,  upon  which  they  can  expend  their  full  energy  and 
all  the  resources  at  their  command.  If  the  soil-survey  work  is  not 
followed  up  on  these  practical  lines,  much  of  the  efficiency  and  value 
of  the  work  will  surely  be  lost. 

As  pointed  out  in  my  last  report,  the  experience  of  the  men  engaged 
in  this  work  is  likely  to  be  invaluable,  not  only  to  them,  but  to  the 
country  as  well.  Spending,  as  they  do,  from  three  to  nine  months  in 
an  area,  making  a  critical  study  of  the  soils,  crops,  methods  of  culti- 
vation, and  market  and  transportation  facilities,  and  bringing  together 
this  experience  from  all  sections,  the  men  have  unusual  opportunities 
for  securing  a  wide  knowledge  of  the  agricultural  industry  of  the 
country  and  its  resources.  This  is  training  up  a  class  of  men  fitted  to 
observe  and  appreciate  resources  and  advantages  that  should  be  of 
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great  value  in  the  further  development  of  the  agricultural  interests 
of  the  United  States  as  the  country  becomes  more  thickly  settled  and 
the  strife  for  commercial  supremacy  becomes  greater.  As  these  men 
become  riper  in  experience  and  judgment  and  have  a  fuller  know- 
ledge of  the  agriculture  of  the  country,  they  will  doubtless  be  called 
to  positions  of  trust  and  responsibility  in  State  organizations  and  in 
commercial  enterprises  in  which  their  experience  and  ability  will 
be  invaluable.  This  is  and  should  be  one  of  the  important  func- 
tions of  the  Department,  and  the  influence  of  the  Department  will  be 
felt  more  and  more  throughout  the  country  as  these  men  are  called 
to  such  positions. 

PAST   AND    PROPOSED   WORK    OF    THE    BUREAU    OF    SOILS. 

The  statements  following  show  the  results  that  have  been  accom- 
plished during  the  past  year  and  the  work  that  is  proposed  during  the 
present  and  the  next  fiscal  year  in  each  of  the  States.  This  is  of 
course  subject  to  change  as  to  details  as  the  time  approaches  for  the 
actual  prosecution  of  the  work.  It  is  given  as  the  basis  for  the  con- 
tinuation and  extension  of  the  work. 


No  work  has  been  done  in  this  State  during  the  past  fiscal  year,  but 
it  is  proposed  this  fall  to  make  a  soil  survey  of  Perry  County,  which 
lies  partly  in  the  black  calcareous  prairie  belt  and  partly  in  the  sand 
region.  Two  parties  will  be  assigned  to  this  area  in  October,  with  the 
expectation  that  the  whole  of  the  county  can  be  surveyed  during  the 
present  field  season.  On  the  completion  of  this  work  both  parties 
will  be  transferred  to  Mobile  County  to  make  a  soil  survey  of  that  area, 
particularly  in  the  interest  of  the  truck  growers,  and  to  investigate 
the  adaptation  of  the  soils  to  tobacco.  After  this  it  is  contemplated  to 
make  a  soil  survey  in  Marshall  County  in  the  interest  of  the  fruit  and 
tobacco  growers,  and  to  survey  Lauderdale  County,  if  possible.  In  all, 
it  would  be  advisable  to  spend  nine  months  in  Alabama  during  the 
next  field  season. 


Daring  the  past  field  season  a  soil  survey  was  made  of  the  area  below 
Yuma,  where  the  waters  of  the  Colorado  River  are  taken  out  for  irri- 
gation. The  whole  area  covers  about  95  square  miles,  although  only 
a  portion  of  it  is  at  present  under  ditch.  A  considerable  part  of  this 
area  is  subject  to  overflow  during  flood  times  in  the  Colorado  River, 
and  schemes  have  been  proposed  for  dikes  and  levees  to  prevent  this 
overflow,  which,  if  carried  out,  will  add  a  considerable  area  of  valuable 
land  to  the  irrigated  district.  This  tract,  with  its  tropical  climate  and 
fertile  soils,  has  been  compared  to  the  delta  of  the  Nile,  and  it  is  the 
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intention  of  the  Department,  through  its  soil  survey  and  through  the 
work  of  the  Bureau  of  Plant  Industry,  to  see  if  crops  equally  as  valu- 
able as  those  cultivated  along  the  Nile  and  adapted  to  this  tropical 
climate  can  not  be  introduced. 

This  party  was  in  charge  of  Mr.  J.  Garnett  Holrnes,  who  has  had 
considerable  experience  in  soil  survey  work  in  other  parts  of  Arizona 
and  in  southern  California. 

It  is  believed  that  the  information  obtained  in  this  work  will  be  the 
basis  of  most  valuable  economic  development  in  the  introduction  of 
crops  from  Algeria  and  Egypt.  There  is  quite  a  variety  of  soils  of 
different  character  in  this  area,  and  while  there  is  considerable  trouble 
with  alkali  it  is  believed  that  this  problem  can  be  easily  controlled  and 
that  the  locality  will  develop  into  one  of  the  important  irrigated  dis- 
tricts o*f  the  West. 

It  seems  advisable  to  spend  three  months  in  a  soil  survey  of  the 
upper  Gila  Valley  around  Solomonville  during  the  next  field  season. 

ARKANSAS. 

No  soil  surveys  have  been  made  in  this  State  during  the  past  fiscal 
year,  but  a  party  is  at  present  in  the  State,  making  a  survey  around 
Stuttgart.  It  is  impossible  at  this  time  to  make  any  statement  as  to 
the  economic  results  of  this  work. 

CALIFORNIA. 

Soil  surveys  have  been  carried  on  in  three  areas  during  the  fiscal 
year,  namely,  around  Imperial  in  the  Colorado  Desert,  in  the  Salinas 
Valley,  and  in  the  Ventura  area. 

The  work  in  the  Salinas  Valley  was  undertaken  particularly  in  the 
interest  of  the  sugar-beet  growers.  This  was  formerly  a  great  wheat 
area,  but  in  recent  years  the  yield  of  wheat  has  fallen  almost  below 
the  point  of  profitable  production  and  barley  has  taken  its  place  to  a 
considerable  extent.  The  rainfall,  however,  is  so  variable  that  crops 
are  uncertain  without  irrigation,  and  irrigation  systems  are  now  being 
planned,  particularly  for  the  sugar-beet  industry,  which  has  developed 
to  large  proportions. 

This  party  was  in  charge  of  Mr.  Macy  H.  Lapham,  and  the  area 
surveyed  covered  3±i  square  miles.  Eleven  different  types  of  soils 
were  recognized  and  their  relation  to  the  various  crops  determined. 
The  relation  of  these  soils  to  crops  had  been  recognized  to  a  certain 
extent,  but  the  orderly  classification  of  the  soils  can  not  fail  to  be  of 
value  in  the  future  development  of  the  agriculture  of  the  area,  espe- 
cially as  the  industry  is  at  present  changing  and  developing  along 
new  lines. 

All  of  the  soils  capable  of  cultivation  in  Ventura  County  were  sur- 
veyed by  a  party  under  the  charge  of  Mr.  Holmes,  the  area  aggregat- 
ing 240  square  miles.     There  are  several  valleys  where  irrigation  is 
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practiced,  the  most  extensive  being  the  valley  of  the  Santa  Clara 
River.  Over  a  large  part  of  the  area,  however,  crops  are  grown  with- 
out irrigation,  the  principal  crops  being  lima  beans,  sugar  beets,  and 
barley. 

The  soils  of  the  upper  part  of  the  Santa  Clara  Valley  are  generally 
well  drained  and  free  from  alkali.  Extensive  areas  of  the  delta  lands, 
including  some  of  the  most  fertile  soils  of  the  county,  are  deficient  in 
drainage,  and  the  alkali  problem  is  becoming  more  and  more  serious. 
As  a  result  of  the  survey,  and  from  experiments  that  have  been  made 
at  the  suggestion  of  the  Bureau,  it  is  evident  that  the  alkali  problem 
can  be  economically  and  efficiently  controlled.  Thirteen  types  of  soils 
were  recognized  in  this  area  and  their  relation  to  crops  reported  upon. 

From  the  results  attained  in  the  irrigation  of  the  area  below  Yuma, 
and  from  the  exceedingly  arid  climate,  it  was  believed  that  the  Colo- 
rado Desert  afforded  exceptional  facilities  for  the  introduction  of  cer- 
tain tropical  plants,  as  well  as  for  Egyptian  cotton  and  other  products 
successfully  grown  in  Egypt  and  on  the  Algerian  Desert.  In  further- 
ance of  this  idea,  a  company  was  organized  under  the  laws  of  Mexico 
to  construct  a  canal  through  Mexican  territory  and  deliver  water  from 
the  Colorado  River  to  a  point  near  Calexico,  on  the  border  line  between 
this  country  and  Mexico,  to  a  company  chartered  under. the  laws  of 
the  United  States  to  distribute  the  water  to  settlers  in  the  Colorado 
Desert.  The  land  was  taken  up  under  the  homestead  and  desert-land 
laws  and  water  rights  purchased  from  this  company  for  the  irrigation 
of  the  lands.  It  was  realized  that  it  was  very  desirable,  as  this  enter- 
prise was  starting,  to  make  a  soil  survey  in  order  to  classify  the 
soils  and  determine  their  alkali  content  and  their  relation  to  crops. 
Accordingly,  Messrs.  Means  and  Holmes  were  assigned  to  this  work, 
and  an  area  of  169  square  miles  was  surveyed  around  Calexico  and 
Imperial. 

This  country  lies  at  or  somewhat  below  sea  level,  the  Salton  Sink, 
the  lowest  portion  of  the  desert,  being  about  270  feet  below  sea  level. 
Five  distinct  types  of  soil  were  recognized  in  this  area,  ranging  from 
a  loose,  incoherent  dunesand  to  a  very  impervious  clay,  and  including 
a  sand,  a  sandy  loam,  and  a  loam.  The  area  is  everywhere  underlain 
with  a  stiff,  impervious  clay  containing  alkali.  The  Imperial  clay  is 
difficult  to  cultivate,  and  water  penetrates  it  very  slowly.  Large 
areas  of  alkali  lands  were  encountered,  and  it  is  estimated  that  about 
51  per  cent  of  the  area  has  more  than  0.1  per  cent  alkali  as  an  average 
for  6  feet  in  depth.  There  are  serious  problems,  therefore,  to  be 
encountered  in  the  successful  development  of  agriculture  in  the  area. 
It  is  believed  that  about  50  per  cent  of  the  area  can  at  present  be  cul- 
tivated in  nearly  all  crops  adapted  to  the  locality,  while  a  considerable 
portion  of  the  remainder  may  be  reclaimed  by  drainage,  or  can  be 
used  for  alkali- resistant  crops. 
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The  importance  and  necessity  of  having  this  knowledge  of  the  soil 
conditions  has  been  recognized,  and  very  urgent  requests  have  been 
received  for  an  extension  of  the  soil-survey  work  to  embrace  practi- 
cally all  of  the  lands  in  the  Colorado  Desert  which  can  be  irrigated,  as 
a  basis  for  the  intelligent  cultivation  of  this  area,  and  to  insure,  as  far 
as  possible,  the  successful  settlement  of  the  country.  Recognizing  the 
importance  of  this  work,  it  is  proposed  to  combine  a  number  of  our 
field  parties  and  place  them  in  the  area  during  the  coming  fall  and 
winter  to  make  a  soil  survey  of  about  1,500  square  miles  of  the  Colo- 
rado Desert,  so  that  settlers  may  know  the  actual  character  of  the  soils 
which  they  purchase,  and  that  industries  can  be  established  on  the 
soils  best  adapted  to  them. 

In  addition  to  this  work  it  is  proposed  to  extend  the  soil  survey  to 
the  Santa  Clara  Valley  in  the  interest  of  sugar-beet,  grain,  and  stock 
production,  and  to  take  up  the  San  Bernardino  Valley  in  southern 
California,  which  is  the  last  of  the  great  fruit  areas  in  southern  Cali- 
fornia that  remains  to  be  surveyed.  It  is  believed  that  very  valuable 
results  will  be  attained  by  the  soil  survey  when  it  is  extended  to  the 
sugar-beet  area  around  Chino  and  the  fruit  areas  of  Pomona,  Riverside, 
San  Bernardino,  and  neighboring  towns. 

In  all  it  appears  desirable  to  spend  twenty-one  months,  on  the  basis 
of  one  party,  in  the  State  of  California  during  the  next  field  season, 
and  it  is  believed  that  the  importance  of  the  areas  to  be  investigated 
fully  justifies  the  time  and  attention  to  be  given  to  the  work. 

COLORADO. 

During  the  present  field  season  a  soil  survey  is  being  made,  under 
the  charge  of  Mr.  Macy  H.  Lapham,  of  the  irrigable  lands  of  the 
Arkansas  Valley  between  Rocky  ford  and  the  Kansas  State  line. 
There  will  be  nearly  1,000  square  miles  of  intricate  soil  mapping,  with 
alkali  problems  to  be  worked  out,  but  it  is  believed  that  by  concen- 
trating some  of  the  northern  parties  in  this  area  during  the  fall  the 
whole  area  can  be  surveyed.  This  work  is  undertaken  principally  in 
the  interest  of  the  sugar-beet  growers  and  of  the  melon  and  truck 
growers.  Not  only  is  it  desirable  to  understand  better  the  relation  of 
the  soils  to  crops,  but  with  the  extension  of  irrigation  systems  the 
natural  drainage  is  found  to  be  deficient  and  alkali  is  rising  and  threat- 
ening trouble  and  losses.  The  work  has  progressed  far  enough  to 
indicate  that  the  alkali  problem  can  be  economically  and  efficiently 
controlled,  and  it  is  believed  that  the  classification  of  the  soils  will 
give  a  basis  for  the  most  profitable  development  of  the  sugar-beet  and 
truck  interests  of  the  area. 

It  appears  desirable  to  spend  about  six  months  during  the  next  field 
season  in  a  survey  of  the  San  Luis  Valley,  where  the  alkali  problem  is 
becoming  far  more  serious  even  than  in  the  Arkansas  Valley. 
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CONNECTICUT. 

No  extension  of  the  soil  survey  has  been  made  in  the  Connecticut 
Valley  since  1899,  but  with  the  extension  of  the  profitable  industry  of 
producing  the  shade-grown  Sumatra  tobacco  there  is  a  very  strong 
demand  now  that  the  survey  should  be  extended  to  include  many 
smaller  valleys  on  either  side  of  the  area  surveyed  in  1899,  and  it  is 
proposed  to  spend  about  three  months  in  the  State  during  the  next 
field  season,  to  give  a  basis  for  the  extension  of  the  tobacco  industry 
on  either  side  of  the  main  valley. 

DELAWARE. 

No  surveys  have  been  made  as  yet  in  Delaware,  and  none  is  con- 
templated during  the  present  year.  There  is,  however,  a  demand  for 
a  soil  survey  to  extend  over  the  entire  State,  and  it  seems  desirable  to 
spend  three  months  in  the  State  during  the  next  fiscal  year  in  such  work. 


No  surveys  have  been  made  in  this  State  up  to  the  present  time,  but 
it  is  proposed,  if  suitable  arrangements  can  be  made  for  a  base  map, 
to  make  a  soil  survey  in  Gadsden  County  in  the  interest  of  the  tobacco 
growers. 

GEORGIA. 

During  the  past  fiscal  year  two  areas  were  surveyed  in  Georgia, 
including  Cobb  County  and  an  area  around  Covington,  the  former 
being  under  the  charge  of  Mr.  R.  T.  Avon  Burke  and  the  latter  of 
Mr.  Herbert  W.  Marean. 

It  was  hoped  that  the  survey  in  Cobb  County  would  show  the  possi- 
bilities of  fruit  raising,  but  it  is  believed  that  the  prospects  for  this 
industry  are  not  so  favorable  in  this  locality  as  they  are  farther  north, 
and  it  is  therefore  proposed  to  extend  the  survey  to  include  the 
northern  half  of  the  Ellijay  sheet  of  the  United  States  Geological  Sur- 
vey to  include  portions  of  Union,  Gilmer,  and  Fannin  counties  in  the 
interest  of  the  fruit  growers  and  as  an  extension  of  the  survey  in  the 
mountain  areas  in  Virginia  and  North  Carolina.  It  is  intended  to 
give  about  six  months  to  this  work  during  the  next  field  season,  and 
it  is  also  proposed  to  survey  an  area  in  Decatur  County  in  the  interest 
of  the  tobacco  growers. 


No  soil  survey  has  been  made  in  this  Territory  as  yet,  but  there  have 
been  strong  demands  for  the  work,  and  a  recommendation  will  be 
made  for  needed  legislation  to  permit  the  Department  to  extend  its 
soil  survey  work  to  that  Territory  at  an  early  date. 
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IDAHO. 

A  soil  survey  party,  under  the  direction  of  Mr.  C.  A.  Jensen,  has 
completed  a  survey  of  the  Boise  area,  extending  from  Boise  City  to  a 
point  some  distance  west  of  Caldwell  and  including  the  principal  irri- 
gated lands  of  that  section.  Serious  problems  were  encountered  in 
this  area  in  the  occurrence  of  hardpan  in  the  soils,  and  there  were 
other  soil  problems  upon  which  advice  was  given  which  it  is  believed 
will  be  of  material  economic  value  in  the  agricultural  development  of 
the  area,  which  is  assuming  considerable  importance. 

A  party,  in  charge  of  Mr.  Louis  Mesmer,  has  been  assigned  to  sur- 
vey the  area  between  Lewiston  and  Moscow.  The  wheat  yields  in 
this  area  have  declined,  and  the  people  are  anxious  to  introduce  for- 
age crops,  and  the  soil  survey  work  is  to  be  used  as  a  basis  for  the 
consideration  of  this  problem. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  spend  about  six  months  in  the  next  field  season  in 
the  survey  of  the  irrigated  lands  of  the  Blackfoot  area. 

ILLINOIS. 

Through  cooperation  with  the  Illinois  experiment  station  the  Bureau 
was  enabled  to  put  two  parties  in  the  field  during  the  early  part  of 
the  present  field  season,  and  at  the  close  of  the  fiscal  }^ear  had  made  a 
soil  survey  of  Tazewell  and  Clinton  counties,  under  the  direction  of 
Mr.  Jay  A.  Bonsteel,  and  a  portion  of  St.  Clair  County,  under  the 
direction  of  Mr.  George  N.  Coffey.  During  the  remainder  of  the 
present  field  season  it  is  proposed  to  finish  St.  Clair  and  Clay  counties, 
if  time  permits.  So  far  as  this  work  has  been  examined,  particularly 
the  finished  maps  of  Tazewell  and  Clinton  counties,  it  is  believed  that 
the  results  will  be  of  material  benefit  and  value  to  the  farmers.  Thir- 
teen soil  types  were  recognized  in  Tazewell  County  and  seven  in  Clin- 
ton County  and  their  relation  to  crops  reported  upon. 

A  copy  of  the  soil  map  and  report  on  the  Tazewell  area  has  been 
sent  to  one  of  the  most  intelligent  and  progressive  landowners,  with 
the  request  that  the  work  be  critically  examined  and  freely  criticised, 
so  that  we  may  get  advice  in  advance  of  publication  as  to  the  practical 
utility  and  usefulness  of  the  work  and  suggestions  as  to  other  lines 
that  could  be  profitably  developed. 

So  far  as  the  Bureau  is  at  present  informed  this  work  has  aroused 
a  great  deal  of  interest,  and  it  is  believed  that  it  will  be  of  value  to 
the  people.  Requests  have  been  made  for  upward  of  25,000  copies 
of  each  of  these  reports,  with  accompanying  maps,  to  supply  the  local 
demand  which  is  likely  to  arise.  So  much  interest  has  been  taken  in 
this  surve}r  that  urgent  requests  have  been  made  by  the  Illinois  exper- 
iment station  that  the  work  shall  be  continued  in  the  State,  and  it  is 
proposed  to  assign  a  party  to  the  State  for  the  entire  field  season  of 
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nine  months  during  the  coming  year.  It  is  understood  that  the  station 
will  continue  its  cooperation,  and  possibly  arrangements  can  be  made 
for  more  than  one  party,  so  that  the  work  may  progress  rapidly. 

One  of  the  most  serious  problems  encountered  in  the  soil  survey, 
particularly  in  Clinton  County,  is  in  the  hardpan,  or  the  compact 
nature  of  the  underlying  clay  subsoil,  in  some  of  the  soil  types.  This 
not  only  renders  cultivation  difficult,  but  makes  crops  uncertain  under 
certain  climatic  conditions,  and  an  investigation  of  the  cause  of  this 
and  a  possible  remedy  is  now  engaging  the  attention  of  the  laborato- 
ries of  the  Bureau. 

INDIANA. 

No  work  was  carried  on  in  this  State  during  the  past  fiscal  year,  but 
a  party  is  at  present  engaged  in  making  a  soil  survey  of  Posey  County. 
This  is  in  charge  of  Mr.  Marean,  and  the  whole  area  of  the  county  is  to 
be  surveyed.  This  is  particularly  in  the  interest  of  the  truck  growers, 
as  large  quantities  of  watermelons  and  other  truck  crops  are  produced 
on  some  of  the  sandy  soils  of  the  area. 

While  there  has  been  some  demand  for  the  extension  of  this  work 
to  include  the  whole  area  of  the  State,  the  plans  at  present  contem- 
plate a  survey  of  only  three  months'  duration  in  Boone  County  during 
the  next  field  season. 

IOWA. 

During  the  past  fiscal  year  a  soil  survey  has  been  made  around 
Dubuque,  under  the  charge  of  Mr.  E.  O.  Fippin.  Eight  soil  types 
have  been  recognized  and  their  relations  to  crops  reported  upon. 

Rather  strong  demands  have  come  for  the  continuation  and  exten- 
sion of  this  work  to  include  the  entire  State,  but  it  is  proposed  to 
spend  but  six  months  during  the  next  field  season  in  surveying  a  part 
of  Cerro  Gordo  and  Story  counties  in  the  interest  of  sugar-beet  pro- 
duction, as  well  as  of  general  farming,  stock  raising,  and  dairying. 

KANSAS. 

During  the  past  field  season  461  square  miles  have  been  surveyed 
around  Wichita.  It  was  expected  that  this  would  be  a  very  uniform 
area,  but  nine  soil  types  were  encountered,  each  with  distinct  proper- 
ties and  adapted  more  or  less  to  different  crops  or  requiring  different 
methods  of  cultivation.  The  possibilities  are  shown  of  some  degree 
of  specialization  of  crops  and  the  introduction  of  fruit  interests  to 
take  the  place  of  the  almost  universal  crops  of  wheat  and  corn,  which 
it  is  believed  will  be  of  value  in  the  further  development  of  the  agri- 
cultural interests  of  the  area.  This  work  has  been  in  charge  of  Mr. 
J.  E.  Lapham. 

It  seems  desirable  to  spend  about  six  months  in  the  survey  of  a 
portion  of  the  Parsons  sheet  of  the  Geological  Survey,  in  the  north- 
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central  part  of  the  State,  in  what  may  be  considered  the  beginning  of 
the  semiarid  portion  of  the  West. 

KENTUCKY. 

During  the  past  fiscal  year  a  survey  was  made  of  Union  County, 
which  has  an  area  of  about  330  square  miles,  under  the  charge  of  Mr. 
Marean.  Eight  types  of  soil  were  recognized,  and  while  apparently 
the  soils  are  quite  uniform  in  texture  and  natural  fertility,  the  possi- 
bilities of  introducing  new  industries  and  better  methods  of  cultivation 
were  clearly  indicated.  At  present  the  area  is  given  up  almost  exclu- 
sively to  wheat  culture,  but  there  are  good  opportunities  for  greater 
diversification  through  improvements  in  the  management  of  soils,  the 
rotation  of  crops,  and  in  growing  products  new  to  the  area. 

Demands  for  soil-survey  work  in  Kentucky  have  been  quite  strong, 
and  it  seems  desirable  to  assign  a  party  to  that  State  for  nine  months 
during  the  next  field  season,  the  surveys  to  include  Henderson,  Chris- 
tian, and  Scott  counties.  This  work  will  be  mainly  in  the  interest  of 
the  tobacco  growers,  stock  raisers,  and  general  agricultural  interests. 

LOUISIANA. 

A  soil  survey  was  made  during  the  last  fiscal  year  by  Mr.  W .  H. 
Heileman  in  the  Lake  Charles  area  in  the  interest  of  the  rice  growers, 
an  area  of  202  square  miles  having  been  covered.  Six  types  of  soil 
were  recognized  in  what  was  supposed  to  be  a  uniform  area,  and  it 
was  found  that  the  relation  of  these  soils  to  the  yield  of  rice  was  quite 
marked,  and  the  desirability  of  extending  the  survey  to  other  rice 
districts  was  clearly  recognized.  Moreover,  under  the  present  sys- 
tem of  exclusive  rice  culture,  not  even  sufficient  food  for  the  stock  is 
produced,  while  meat  and  vegetables  for  the  support  of  the  people  are 
imported  in  large  part  from  other  States.  There  is  no  reason  for  this 
so  far  as  the  soils  or  climatic  conditions  are  concerned,  and  it  is  pointed 
out  that  a  proper  diversity  of  interests  would  materially  add  to  the 
welfare  of  the  community. 

It  seems  desirable  to  spend  three  months  during  the  next  field  sea- 
son in  Arcadia  Parish  in  the  interest  particularly  of  the  rice,  sugar, 
and  tobacco  producers. 

MARYLAND. 

Very  strong  demands  have  come  for  the  continuation  of  the  surveys 
in  Maryland  to  include  the  whole  of  the  State,  and  particularly  of 
Worcester.  Somerset,  and  Baltimore  counties,  and  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season. 

During  the  past  fiscal  year  Harford  County,  covering  an  area  of 
418  square  miles,  has  been  surveyed  by  a  party  under  the  charge  of 
Mr.  W.  G.  Smith.     There  is  no  place  where  the  survey  has  been  car- 
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ried  on  where  more  interest  has  been  manifested  and  more  use  has 
been  made  of  the  work  than  in  this  State.  Possibilities  have  been 
shown,  particularly  in  Prince  George,  St.  Mary,  and  Calvert  counties, 
of  the  specialization  of  crops  in  the  line  of  fruit  growing,  trucking, 
and  general  farming  and  dairying,  which  would  very  materially  benefit 
the  people  and  add  greatly  to  the  prosperity  of  the  community. 

While  much  work  has  already  been  done  in  this  State,  it  is  believed 
that  the  intelligent  interest  and  appreciation  shown  in  the  results  of 
the  work  justify  the  Department  in  pushing  the  surveys  and  giving 
the  people  the  information  they  seem  to  need,  and  which  they  appear 
read}?"  to  benefit  by  in  the  practical  extension  of  their  agricultural 
interests  and  in  developing  the  prosperity  of  the  State. 

MASSACHUSETTS . 

No  work  has  been  done  in  this  State  since  1899,  and  the  establish- 
ment of  the  profitable  Sumatra  tobacco  culture  has  aroused  a  decided 
demand  for  the  extension  of  the  survey  of  1899  in  the  Connecticut 
Valley  northward  to  the  State  line  and  on  either  side  of  the  area  which 
has  already  been  surveyed.  It  is  proposed  to  spend  three  months 
during  the  next  field  season  in  the  extension  of  this  work,  in  the  inter- 
est particularly  of  the  tobacco  growers. 

MICHIGAN. 

During  the  past  fiscal  year  Allegan  County,  covering  an  area  of 
828  square  miles,  has  been  surveyed  under  the  direction  of  Mr.  E.  O. 
Fippin.  This  work  was  undertaken  particularly  in  the  interest  of  the 
fruit  growers  along  the  lake  shore  and  of  the  sugar-beet  and  general 
agricultural  interests.  This  appears  to  be  one  of  the  most  valuable 
pieces  of  work  the  Bureau  has  done,  and  it  is  believed  that  the  results, 
which  form  a  part  of  the  report  of  the  field  operations  for  1901,  will 
be  of  very  great  value  to  the  people  in  the  extension  of  their  present 
industries,  the  improvement  of  methods  of  cultivation,  and  the  devel- 
opment of  new  crops,  which  it  is  believed  can  successfully  be  intro- 
duced. The  experience  of  the  people  of  this  section  will  also  prove  of 
value  to  other  communities,  and  the  lessons  taught  by  the  soil  survey 
will,  it  is  believed,  have  value  outside  of  the  area. 

No  work  is  contemplated  for  this  State  during  the  next  field  season, 
but  strong  demands  have  come  for  an  extension  of  the  survey,  and  it 
is  believed  that  it  should  be  resumed  at  the  earliest  practicable  time, 
particularly  in  the  interest  of  the  sugar-beet  and  fruit  growers. 

MINNESOTA. 

No  work  has  been  done  in  the  State,  but  strong  demands  have  come 
for  the  extension  of  the  soil  survey,  and  it  seems  desirable  to  assign 
a  party  there  for  six  months  during  the  coming  field  season,  the  first 
area  to  be  surveyed  being  probably  Lyon  County. 
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MISSISSIPPI. 


During  the  past  fiscal  year  the  Bureau  has  mapped  an  area  of  656 
square  miles  around  Yazoo  City,  the  work  being  in  charge  of  Mr.  Jay 
A.  Bonsteel. 

About  one-third  of  the  area  is  in  the  uplands  and  two-thirds  in  the 
Yazoo  and  Mississippi  Delta.  The  upland  soil  is  a  typical  loess,  and 
it  has  been  suggested,  as  a  result  of  the  survey,  that  alfalfa  can  be 
produced  on  it  as  a  basis  for  stock  raising.  In  its  present  condition 
it  is  little  esteemed  as  a  cotton  soil. 

It  was  supposed  that  the  delta  would  present  a  very  uniform  soil 
condition,  but  four  soil  types  were  recognized,  each  with  very  distinct 
agricultural  values.  The  Yazoo  clay  is  the  most  productive  cotton 
soil,  yielding  from  1^  to  If  bales  per  acre,  and  even  more  under  the 
best  methods  of  cultivation.  This,  however,  covers  only  about  17 
per  cent  of  the  delta.  The  Yazoo  loam,  covering  about  6  per  cent  of 
the  delta,  yields  from  three -fourths  to  1  bale  of  cotton  per  acre.  The 
Yazoo  sand}"  loam,  covering  9  per  cent  of  the  delta,  produces  about 
three-fourths  of  a  bale  to  the  acre,  while  the  Sharkey7  clay,  covering 
68  per  cent  of  the  delta,  is  not  cultivated  on  account  of  the  annual 
overflow.  The  flood  waters  leave  the  land  about  the  1st  of  June,  but 
although  the  land  is  subsequently  dry  it  is  then  too  late  for  crops  to 
be  put  in. 

It  has  been  pointed  out,  as  a  result  of  this  soil  survey,  that  the  Yazoo 
sandy  loam  is  a  typical  early  truck  soil,  and  that,  with  the  prevailing 
climatic  conditions,  potatoes  or  other  truck  crops  would  prove  a 
remarkably  profitable  industry  on  this  soil. 

The  Sharkey  cla}^  is  a  wonderfully  productive  soil,  and  it  appears 
from  the  investigations  that  have  been  made  that  the  engineering 
problem  of  protecting  it  against  the  annual  floods  would  not  be  very 
difficult,  nor  expensive  when  the  value  of  the  soil  so  reclaimed  is  con- 
sidered. It  is  believed  that  these  three  suggestions,  if  followed  by  the 
people,  will  well  repay  the  money  expended  in  the  survey. 

It  is  proposed  to  continue  and  extend  this  work  to  include  a  larger 
area  of  the  delta  lands  and  possibly  to  take  up  one  other  area  in  the 
State,  devoting  in  all  about  six  months  in  the  next  field  season  to  the 
work. 


During  the  latter  part  of  the  past  fiscal  jesLY  Mr.  Fippin  was  assigned 
to  survey  Howell  County,  in  the  fruit  area  of  the  Ozark  region.  It  is 
probable  that  the  whole  area  of  this  county  will  be  surveyed  during 
the  present  field  season.  It  has  been  found  that  the  soils  are  remark- 
ably uniform  and  that  the  fruit  interests  can  be  extensively  developed, 
but  it  is  advisable  that  the  methods  be  improved  to  attair  the  highest 
commercial  success. 
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The  demand  for  the  continuation  and  extension  of  this  work  in  Mis- 
souri has  been  so  great  that  it  seems  desirable  to  assign  a  party  there 
for  nine  months  for  the  survey  of  Shelby,  Saline,  and  Webster  coun- 
ties during  the  next  field  season. 

MONTANA. 

During  the  past  fiscal  year  the  Billings  area,  comprising  about  105 
square  miles,  has  been  surveyed  under  the  direction  of  Mr.  C.  A. 
Jensen.  Considerable  trouble  and  loss  has  resulted  from  the  rise  of 
alkali  in  this  area,  and  the  survey  was  planned  with  particular  refer- 
ence to  determining  the  possibility  of  preventing  this  trouble  and 
reclaiming  the  land  already  damaged.  It  is  considered  quite  feasible 
to  accomplish  this  object,  and  it  is  probable  that  a  demonstration  will 
be  made  of  the  efficiency  of  proper  drainage  in  preventing  the  rise  of 
alkali  and  in  reclaiming  the  alkali  soils  of  this  locality. 

It  would  seem  desirable  to  assign  a  party  to  this  State  for  six  months 
in  the  next  field  season  to  make  surveys  in  the  Gallatin  Valley  and  in 
the  Milk  River  Valley  around  Glasgow. 

NEBRASKA. 

No  work  has  heretofore  been  done  in  this  State,  but  it  is  proposed 
to  assign  a  part}^  for  nine  months  of  the  next  field  season  to  make  soil 
surveys  of  the  Grand  Island  and  Holdrege  areas  in  the  interest  par- 
ticularly of  the  sugar-beet  industry. 

NEW   JERSEY. 

During  the  fiscal  year  just  passed  a  survey  of  the  Salem  area,  com- 
prising 493  square  miles,  was  completed  under  the  direction  of  Mr. 
Bonsteel,  and  a  survey  of  the  Trenton  area,  under  the  charge  of  Mr. 
Burke,  has  been  started  and  will  be  completed  during  the  present  field 
season. 

The  Salem  area  lies  wholly  within  the  Coastal  Plain  region  and  has 
eleven  different  types  of  soil.  These  are  adapted  to  various  truck 
crops,  fruit  interests,  and  general  farming.  The  people  have  already 
recognized  the  relation  of  the  soils  to  crops  and  have  adapted  their 
industries  to  the  various  soil  areas.  The  success  has  been  so  remark- 
able that  the  lesson  may  well  be  carried  to  other  localities  along  the 
Atlantic  coast  where  similar  soils  prevail. 

The  Trenton  area  lies  partly  in  the  Coastal  Plain  and  partly  in  the 
Piedmont  Plateau,  and  gives  even  a  wider  range  of  soils.  This  area 
is  particularly  adapted  to  specialization  of  crops  and  the  building  up 
of  widely  different  agricultural  interests. 

The  interest  in  this  work  justifies  its  continuation,  and  it  seems 
desirable  to  spend  six  months  during  the  next  field  season  in  the  sur- 
vey of  the  Monmouth  Shore  area,  east  of  and  immediately  adjoining 
the  Trenton  area. 
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NEW    YORK. 


During  the  past  fiscal  year  a  soil  survey  was  made  of  the  Westfield 
area  under  the  direction  of  Mr.  Burke,  and  of  the  Elmira  or  ' '  Big 
Flats"  area  under  the  direction  of  Mr.  Mesmer. 

The  Chautauqua  grape  belt,  extending  for  30  miles  along  the  Lake 
Erie  shore,  is  within  the  first-named  area.  The  old  beaches,  where 
the  grape  industry  was  first  developed,  have  been  outlined  upon  the 
map,  and  the  Dunkirk  clay,  upon  which  the  industry  has  since  been 
developed,  is  also  located,  as  well  as  several  other  foreland  and  upland 
soils  adapted  to  general  farming  and  dairying. 

The  survey  of  the  Elmira  area  was  undertaken  particularly  in  the 
interest  of  the  tobacco  growers,  and  more  especially  to  see  if  the  cul- 
tivation of  Sumatra  tobacco  could  be  extended  there,  and  to  form  a 
basis  for  other  tobacco  investigations  for  the  improvement  of  their 
present  crops.  The  results  indicate  that  the  Sumatra  tobacco  can  not 
successfully  be  produced  within  the  area  surveyed,  except  in  one  small 
area  of  not  over  10  or  15  acres,  where  it  might  be  grown.  An  exper- 
iment is  in  progress  to  determine  this  point,  although  this  is  not  under 
the  control  of  the  Department.  The  results  of  the  survey  point  to  the 
need  of  further  investigations  of  these  soils,  which  under  the  present 
methods  of  cultivation  require  large  annual  applications  of  stable 
manure  to  produce  satisfactory  yields  cf  the  crops  of  the  locality. 
There  is  an  opportunity  here  for  the  work  of  the  new  division  of  soil 
management,  which  would  probably  yield  results  of  value  to  the 
people. 

During  the  present  field  season  the  survey  has  been  extended  to  the 
Lyons  area  in  the  interest  particularly  of  the  sugar-beet  growers.  It 
is  proposed  during  the  coming  field  season  to  detail  a  party  for  nine 
months  to  make  a  soil  survey  of  the  whole  of  Long  Island.  This  is 
particularly  in  the  interest  of  the  truck  growers,  and  it  is  believed 
that  the  results  will  be  of  considerable  interest  and  value. 


NORTH    CAROLINA. 


During  the  past  fiscal  year  a  survey  has  been  made  of  the  Alamance 
County,  Cary,  and  Craven  areas  under  the  direction  of  Mr.  Coffey  and 
of  the  area  around  Hickory  under  the  charge  of  Mr.  Caine. 

Alamance  County  is  in  the  Piedmont  Plateau,  and  the  work  was 
undertaken  in  the  interest  of  the  cotton  growers  and  general  farming. 
Formerly  this  was  an  important  bright-tobacco  section,  but  the  growth 
of  this  industry  in  the  eastern  part  of  the  State  has  been  the  cause  of 
a  decline  in  tobacco  production  in  the  area,  and  the  soils  formerly 
adapted  to  this  special  industry  have  depreciated  considerably  in  value. 
Various  suggestions  of  a  practical  nature  in  the  line  of  improved  meth- 
ods of  cultivation  and  the  introduction  of  new  crops  and  new  industries 
have  been  made  as  a  result  of  the  soil  survey 
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The  work  in  the  Craven  area  was  carried  on  particularly  in  the  inter- 
est of  the  truck  growers  and  in  order  to  outline  the  truck  soils  in  this 
area,  which  is  not  as  yet  very  thickly  settled. 

The  work  in  the  Hickory  area  was  in  the  interest  of  general  farm- 
ing and,  in  the  mountainous  portion,  of  fruit  growing.  It  is  proposed 
to  extend  this  work  during  the  present  field  season  to  the  Mount 
Mitchell  area  in  the  interest  of  the  fruit  growers. 

There  is  no  more  interesting  development  at  the  present  time  in  the 
Atlantic  coast  States  than  that  of  the  fruit  interests  in  the  mountains 
of  Virginia,  North  Carolina,  Georgia,  and  Alabama.  From  the  work 
so  far  done  in  these  States  it  is  clearly  apparent  that  the  soil  has  an 
important  bearing  on  the  different  fruit  crops,  and  the  apple  and  peach 
soils  can  be  identified  and  outlined  as  a  basis  for  the  intelligent  devel- 
opment of  these  industries.  Not  only  are  certain  soils  adapted  to 
apples,  but  certain  varieties  of  apples  do  better  on  some  soils  than  on 
others,  and  the  same  is  probably  true  of  other  fruits. 

The  North  Carolina  department  of  agriculture  has  cooperated  very 
cordially  and  very  helpfully  in  this  work,  and  it  appears  desirable  to 
continue  this  cooperation,  assigning  a  party  there  for  nine  months 
during  the  coming  field  season  to  extend  the  soil  survey. 

NOETH    DAKOTA. 

Very  strong  demands  have  come  from  this  State  for  the  extension 
of  the  soil  survey  to  include  most  of  the  arable  portion  of  the  State. 
It  has  been  impossible  until  recently  to  start  the  work  there,  but  a 
party  has  just  been  assigned  to  the  Grand  Forks  area,  in  the  Red  River 
Valley,  under  the  direction  of  Mr.  Jensen,  who  has  had  wide  experi- 
ence in  similar  areas  in  Utah  and  Montana. 

Considerable  quantities  of  alkali  are  encountered,  but  generally  at 
a  sufficient  depth  below  the  surface  to  enable  the  annual  crops  to  be 
produced.  The  surface  foot  is  usually  free  from  alkali,  and  as  there 
is  no  irrigation,  and  little  chance  for  irrigation,  it  is  believed  that 
there  is  little  danger  of  the  alkali  coming  to  the  surface  and  spread- 
ing. It  seems  a  risky  thing,  however,  to  have  the  valuable  crops  of 
the  locality  growing  over  and  so  close  to  these  alkali  salts,  and  the 
possibility  of  the  rise  of  this  alkali  should  be  fully  investigated.  If 
it  were  in  an  area  where  water  was  available  for  irrigation,  it  could 
safely  be  predicted  that  the  land  would  quickly  be  injured  by  the  rise 
of  alkali,  but  with  no  opportunity  for  irrigation  the  chances  are  that 
conditions  may  not  become  more  serious  than  at  present.  This  is  a 
question,  however,  that  these  investigations  will  have  to  solve.  The 
work  is  being  carried  on  in  cooperation  with  the  State  geologist. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months' 
work  during  the  next  field  season. 
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During  the  past  fiscal  year  work  has  been  started  in  the  Columbus 
area  and  in  the  Toledo  area,  and  it  is  believed  these  will  both  be  com- 
pleted by  the  end  of  the  present  field  season.  The  surveys  are  being 
made  under  the  direction  of  Mr.  W.  G.  Smith. 

The  Columbus  area  is  devoted  to  general  farming.  While  there  is 
a  certain  uniformity  in  the  soils,  one  of  the  principal  soils  is  preemi- 
nently a  wheat  land  and  another  chiefly  a  corn  land,  the  character  of 
the  soils  showing  very  strongly  their  peculiar  agricultural  values  in 
the  crops  produced  and  in  the  success  of  these  crops. 

It  is  proposed  to  assign  a  party  to  this  State  during  the  next  field 
season  to  survey  a  part  of  Ashtabula  County  in  the  interest  of  the 
fruit  and  tobacco  growers. 

OREGON. 

No  surveys  have  been  made  in  this  State,  but  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season  to  sur- 
vey an  area  around  Salem,  in  the  Willamette  Valley. 

PENNSYLVANIA. 

During  the  past  fiscal  year  a  survey  of  the  Lebanon  area,  in  the 
interest  of  tobacco  growers  and  general  farming,  was  completed  under 
the  direction  of  Mr.  Smith.  The  interest  taken  in  the  survey  around 
Lancaster  leads  me  to  believe  that  the  results  of  this  work  will  be 
found  of  interest  and  practical  value  in  the  still  higher  development 
of  the  agricultural  conditions  of  the  locality. 

It  seems  desirable  to  assign  a  party  for  three  months  during  the 
next  field  season  to  make  a  soil  survey  of  Clinton  County,  particularly 
in  the  interest  of  the  tobacco  growers. 

PORTO    RICO. 

During  the  past  fiscal  year  an  area  of  330  square  miles  was  surveyed 
in  a  strip  about  10  miles  wide,  extending  from  Arecibo  to  Ponce,  the 
work  being  in  charge  of  Messrs.  Dorsey  and  Mesmer.  Twenty-two 
types  of  soils  were  recognized,  all  of  them  markedly  different  from 
the  soils  encountered  in  the  United  States.  Much  of  the  country  is 
rugged,  broken,  and  mountainous,  and  as  there  were  no  available 
maps,  the  base  map  had  to  be  made  as  the  soil  survey  progressed. 
Many  of  these  soils  are  not  well  adapted  to  agriculture,  but  the  report 
deals  fully  with  the  conditions  as  they  were  actually  seen,  and  it  is 
believed  that  it  will  form  a  basis  for  a  more  intelligent  development  of 
the  agriculture  of  the  island. 

It  is  deemed  advisable  that  this  survey  should  be  extended  to  include 
the  whole  area  of  the  island,  of  which  about  one-tenth  is  included  in 
the  area  already  surveyed,  but  under  a  change  made  in  the  wording  of 
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the  appropriation  bill  it  will  be  impossible  for  the  Bureau  of  Soils  to 
continue  this  work.  It  will  be  recommended  that  such  changes  be 
made  in  the  next  appropriation  act  as  will  enable  the  Department  to 
resume  operations  in  Porto  Rico.  I  know  of  no  more  valuable  work 
the  Department  can  do  than  to  thus  investigate  the  actual  conditions 
in  these  island  possessions,  and  the  extension  of  the  soil  survey  to  them 
should  give  a  basis  for  the  best  and  most  economical  development  of 
their  agricultural  resources  at  a  time  when  so  many  people  are  looking 
to  these  islands  for  investments  and  when  the  people  of  the  islands 
themselves  need  all  the  help  that  can  be  given  them. 

SOUTH    CAROLINA. 

During  the  past  fiscal  year  an  area  of  686  square  miles  has  been 
surveyed  around  Abbeville,  and  on  the  completion  of  this  work  the 
part}r,  in  charge  of  Mr.  Taylor,  will  make  a  survey  of  Darlington 
County,  particularly  in  the  interest  of  the  bright-tobacco  growers  and 
truck  growers. 

It  is  proposed  to  detail  a  party  for  nine  months  during  the  coming 
field  season  to  survey  an  area  in  Spartanburg,  Pickens,  and  Orange- 
burg counties,  particularly  in  the  interest  of  the  cotton,  fruit,  and 
bright-tobacco  growers. 

SOUTH    DAKOTA. 

No  surveys  have  been  carried  on  in  this  State,  nor  are  any  contem- 
plated for  the  present  field  season.  It  seems  desirable,  however,  to 
assign  a  party  for  a  period  of  three  months  during  the  next  field  sea- 
son to  start  a  survey  in  Brookings  County. 

TENNESSEE. 

During  the  past  fiscal  year  a  survey  in  the  interest  of  the  tobacco 
growers  was  made  of  Montgomery  County,  embracing  an  area  of  547 
square  miles,  under  the  direction  of  Mr.  J.  E.  Lapham.  Among  the 
important  results  of  this  survey  has  been  the  suggestion  that  one  type 
of  soil  which  is  at  present  of  little  agricultural  value  and  which  covers 
a  considerable  area,  is  adapted  to  fruit  growing,  and  it  is  believed 
that  this  interest  could  be  introduced  with  profit  to  the  community. 
It  was  hoped  that  the  survey  would  be  the  basis  of  an  investigation  of 
the  possibilities  of  improving  the  tobacco  interests,  but  the  appropri- 
ation for- the  Bureau  was  not  sufficient  to  enable  this  to  be  done. 

It  is  proposed  to  extend  the  soil  survey  to  Greene,  Cumberland,  and 
Davidson  counties,  assigning  a  party  to  this  work  for  a  period  of  about 
nine  months  during  the  coming  field  season. 


During  the  past  field  season  the  Willis  area  of  215  square  miles  has 
been  surveyed  in  the  interest  of  the  tobacco  growers,  and  a  party  of 
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tobacco  experts  has  been  placed  there  to  investigate  the  possibility  of 
producing  a  more  desirable  filler  tobacco. 

The  Aivin  area  was  also  started  under  the  direction  of  Mr.  Bennett, 
and  this  and  the  Brazoria  area  will  probably  be  completed  during  the 
present  field  season.  This  is  particularly  in  the  interest  of  the  fruit 
growers  around  Alvin  and  of  the  sugar  interests  around  Brazoria. 

It  is  also  proposed  to  survey  an  area  during  the  present  field  season 
around  Vernon,  in  the  Panhandle  of  Texas,  in  the  interest  particularly 
of  the  wheat  growers  and  with  the  view  that  the  results  may  be  useful 
in  the  introduction  of  macaroni  wheat. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  assign  a  party  to  this  State  for  at  least  nine  months 
during  the  next  field  season  for  surveys,  particularly  in  Tyler  County, 
and  also  around  Austin  and  San  Antonio. 


The  soil-survey  work  of  1899  and  1900  has  been  discontinued  in  this 
State,  but  it  is  proposed  to  assign  a  party  for  six  months  during  the 
next  field  season  to  survey  the  irrigable  lands  around  Utah  Lake. 

The  work  around  Salt  Lake  City  is  being  followed  up  by  a  drainage 
investigation  having  for  its  object  the  reclamation  of  some  of  the  alkali 
lands. 

VERMONT. 

A  strong  demand  is  made  for  the  extension  of  the  soil  survey  in  the 
Connecticut  Valley  in  the  interest  of  the  tobacco  growers,  to  see  if 
the  cultivation  of  the  Sumatra  tobacco  can  not  be  extended  to  that 
latitude.  It  is  proposed  to  assign  a  party  for  three  months  during 
the  next  field  season  to  extend  the  soil  survey  of  the  Connecticut 
Valley. 

VIRGINIA. 

During  the  last  fiscal  year  the  Bedford  area  and  the  Prince  Edward 
area  have  both  been  completed,  and  the  Harrisonburg  area  has  been 
begun.  All  of  this  work  has  been  under  the  direction  of  Mr.  C.  N. 
Mooney.  It  is  proposed  to  finish  the  Harrisonburg  area  and  the 
northern  part  of  the  Buckingham  sheet  of  the  Geological  Survey  dur- 
ing the  present  field  season,  and  to  as'sign  a  party  to  this  State  for  nine 
months  during  the  next  field  season  to  survey  the  southern  half  of  the 
Buckingham  sheet  and  the  whole  of  the  Harpers  Ferry  sheet,  as  well 
as  an  area  around  Norfolk. 

The  most  important  work  has  been  done  on  the  Bedford  and  Har- 
risonburg areas.  These  include  portions  of  the  Piedmont  Plateau,  of 
the  Valley-  of  Virginia,  and  of  the  intervening  mountain  area.  The 
results  of  the  work  on  the  plateau  and  in  the  valle}r  are  important,  but 
the  greatest  interest  centers  in  the  survey  of  the  mountain  soils,  in 
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which  the  fruit  interests  are  developing.  It  has  been  found  that  the 
different  varieties  and  types  of  fruit  are  best  adapted  to  different  soils, 
and  as  the  survey  extends  and  these  soils  are  being  outlined  the  basis 
is  presented  for  the  most  intelligent  development  of  the  fruit  interests. 

The  Harpers  Ferry  area  will  take  in  a  considerable  portion  of  the 
valley,  as  well  as  of  the  plateau,  and  the  results  of  the  work  should  show 
the  reason  for  the  decline  in  agricultural  value  of  the  valley  soils,  and 
should  suggest  means  for  reviving  the  agricultural  interests  of  what 
was  once  a  prosperous  community  on  what  was  considered  the  highest 
type  of  agricultural  land. 

The  survey  around  Norfolk  will  be  in  the  interest  of  the  truck 
growers. 

WASHINGTON. 

During  the  past  fiscal  year  the  Walla  Walla  area,  covering  about 
150  square  miles  and  including  practically  all  of  the  irrigable  lands  of 
that  locality,  was  surveyed  under  the  direction  of  Mr.  Holmes.  The 
work  has  just  been  finished  and  the  results  can  not  yet  be  reported. 

WISCONSIN. 

No  work  was  done  in  the  past  fiscal  year  in  this  State,  but  Mr.  Jay  A. 
Bonsteel  was  assigned  on  July  1  of  the  present  fiscal  year  to  the  Janes- 
ville  area  to  survey  the  soils  around  Janesville,  Stoughton,  and  Edger- 
ton.  This  survey  is  in  the  interest  of  the  tobacco  growers,  and  is 
particularly  to  see  if  the  Sumatra  tobacco  is  likely  to  be  adapted  to 
this  .section,  and  to  be  a  basis  for  the  improvement  of  the  type  of 
tobacco  at  present  grown. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months  dur- 
ing the  next  field  season  to  make  a  survey,  particularly  of  Eau  Claire 
County. 

WYOMING. 

No  soil  surveys  have  as  yet  been  made  in  this  State,  but  it  is  pro- 
posed to  assign  a  party  for  six  months  during  the  next  field  season  to 
survey  the  soils  of  the  irrigable  part  of  the  Laramie  sheet  of  the 
Geological  Survey. 

ESTIMATED   COST   OF   PROPOSED   SOIL   SURVEY   WORK. 

During  the  fiscal  year  1902  about  $40,000  was  spent  on  the  soil  sur- 
vey with  10  survey  parties.  For  the  fiscal  year  1903  an  allotment  of 
$60,000  has  been  made  for  this  work  with  15  soil  survey  parties.  For 
the  fiscal  year  1904,  for  which  estimates  are  being  submitted  to  Con- 
gress, on  the  basis  of  the  plans  which  have  just  been  given  for  the 
continuation  and  extension  of  the  work  in  order  to  meet  the  most 
urgent  demands,  an  allotment  of  $120,000  would  be  necessary.  This 
is  based  upon  a  total  estimate  of  243  months  of  field  work  content- 
agr  1902 v 
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plated  by  the  above  plans,  which  will  require  for  its  completion  within 
the  fiscal  year  30  field  parties,  costing  approximately  $±,000  each, 
calculated  on  the  basis  of  the  work  done  during  the  last  three  years. 
Each  party  would  survey  about  1,200  square  miles,  making  a  total 
estimated  area  of  3-1,800  square  miles,  or  22,272  acres,  in  38  States 
and  Territories,  which  would  be  surveyed  in  that  year. 

Publication  of  the  Report  axd  aIaps. 

The  results  of  the  field  work  of  the  Bureau  of  Soils  are  published 
under  authority  of  the  joint  resolution  of  Congress  providing  for  the 
printing  annually  of  the  Report  of  Field  Operations  of  the  Division  of 
Soils,  Department  of  Agriculture,  approved  February  23, 1901.  Under 
the  interpretation  of  this  resolution  by  the  Public  Printer,  the  report 
and  accompanying  papers  have  to  be  published  at  one  time  in  a  single 
volume,  with  the  maps  in  a  separate  case.  This  is  undesirable  in  many 
ways,  for  work  that  is  finished  in  the  winter  or  spring  has  to  be  held 
in  the  office  until  the  succeeding  February,  when  the  report  of  the 
field  work  is  all  completed  and  sent  to  the  Public  Printer.  This 
delays  the  publication  for  nearly  eighteen  months  after  the  work  is 
completed,  and  the  public  interests  require  that  the  work  should  be 
published  as  soon  as  possible  after  the  completion  of  the  field  work. 
Furthermore,  the  publication  of  all  the  reports  and  maps  in  a  single 
volume  makes  a  bulky  and  expensive  book  to  send  to  any  person 
requesting  information  about  a  particular  area.  The  demand  also  is 
so  great  that,  although  the  Department  has  8,000  copies  of  the  bound 
report  to  distribute  and  the  Senate  and  House  of  Representatives 
have  together  9,000  copies,  the  Department  received  upward  of  2,000 
requests  for  the  1900  report  which  could  not  be  filled.  Reprints  were 
ordered  of  all  the  reports,  in  editions  ranging  from  500  to  1,500 
copies,  and  these  were  quickly  exhausted.  As  the  work  becomes  bet- 
ter known,  many  requests  are  coming  from  Senators  and  Representa- 
tives, and  the  opinion  is  freely  expressed  that  the  full  value  of  the 
work  can  not  be  secured  unless  there  is  a  liberal  provision  for  its  dis- 
tribution within  the  area  in  which  the  work  has  been  done.  The 
requests  for  reprints  of  the  1901  report  indicate  that  from  3,000  to 
10,000  copies  will  be  required  to  satisfy  the  demand,  notwithstanding 
the  fact  that  some  of  the  States  are  ordering  reprints  of  the  maps  for 
their  own  distribution. 

In  view  of  these  facts  it  is  recommended  that  the  joint  resolution  be 
so  amended  as  to  permit  of  the  Report  of  the  Field  Operations  of  the 
Bureau  of  Soils  being  published  in  parts  or  volumes  as  the  work  is 
completed.  That  there  should  also  be  reprinted  of  the  separate 
reports,  with  their  accompanying  illustrations  and  soil  maps,  editions 
sufficient  to  allow  500  for  each  Senator  to  whose  State  the  survey 
relates,  2,000  for  each  Representative  in  whose  district  the  survey  may 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE.    LXVII 

be  made,  and  1,000  for  the  use  of  the  Department  of  Agriculture. 
This  will  insure  the  prompt  publication  of  the  results  of  the  survey 
and  a  distribution  through  members  of  Congress,  which  my  present 
information  seems  to  indicate  is  desirable  if  the  full  value  of  the  soil 
survey  work  is  to  be  attained  in  the  dissemination  of  the  information 
thus  gathered,  promptly  and  freely,  to  the  people  who  are  interested. 

Needed  Legislation  for  Insular  Surveys. 

It  seems  desirable  that  the  benefits  derived  from  the  soil  survey 
work  should  be  extended  to  the  insular  possessions  of  the  United 
States,  and  I  recommend  that  the  act  making  appropriation  for  the 
Bureau  of  Soils  be  so  worded  as  to  permit  of  the  sending  of  soil  survey 
parties  to  Porto  Rico  and  Hawaii.  Numerous  demands  have  come 
for  the  extension  of  the  work  in  both  Porto  Rico  and  Hawaii,  and  it 
seems  probable  that  the  work  will  be  of  particular  value  to  these 
islands  in  the  present  state  of  the  building  up  of  their  agricultural 
resources. 

The  work  has  already  been  started  in  Porto  Rico  and  in  the  Philip- 
pine Islands,  the  latter  through  cooperation  with  the  War  Department 
and  the  civil  government  of  the  islands,  in  the  detail  of  Mr.  Clarence 
W.  Dorsey  to  the  Philippine  government  and  the  defraying  of  his 
salary  and  the  expenses  of  the  soil  survey  work  by  that  government. 
The  work  can  not  be  continued  in  Porto  Rico  nor  started  by  the 
Department  in  any  other  of  our  possessions  without  a  change  in  the 
wording  of  the  appropriation  act. 

Investigations  in  Soil  Management. 

In  the  development  of  the  soil  survey  many  questions  are  presented 
of  the  possibility  of  improved  methods  of  cultivation  and  handling  of 
the  crops,  as  well  as  of  introducing  new  methods,  new  crops,  and  new 
industries.  Some  of  these  suggestions  need  more  time  and  more  study 
than  can  be  given  by  the  soil-survey  parties  in  the  limited  time  in 
which  they  remain  in  an  area.  Furthermore,  the  presentation  of  such 
suggestions  in  printed  reports  is  apt  to  fail  of  securing  proper  recog- 
nition from  the  conservative  farmer,  who  follows  pretty  much  the 
methods  used  by  himself  and  his  predecessors  on  the  land.  Without 
these  further  studies  and  a  practical  demonstration  of  their  efficienc}^ 
many  of  the  important  results  of  the  soil  survey  are  liable  to  be  lost. 

For  these  reasons  a  division  of  soil  management  has  been  instituted 
in  the  Bureau,  in  charge  of  Prof.  Franklin  H.  King.  During  the  past 
year  exceedingly  delicate  methods  have  been  devised  for  the  analyses 
of  soils  in  the  field.  They  are  so  sensitive  that  the  amounts  of 
nitrates,  phosphates,  sulphates,  and  the  like  which  may  be  present, 
as  indicated  by  water  solutions,  can  be  determined  to  within  4  or  5 
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pounds  per  acre  1  foot  deep.  With  these  methods  it  is  possible  to 
detect  throughout  the  year  fertilizers  which  were  applied  in  the  spring, 
and  to  trace  the  movement  of  these  fertilizers  from  the  place  where 
they  were  applied  down  through  the  different  depths  of  the  soil.  It 
has  been  found  possible  to  show  noticeable  differences  in  the  chemical 
composition  of  the  soil  in  the  same  field,  in  some  parts  of  which  the 
crops  are  growing  well,  and  in  other  parts  of  which  they  are  but 
poorly  developed.  It  appears  that  the  time  has  arrived,  looked  for- 
ward to  with  much  interest  by  scientists  and  practical  men  alike,  when 
an  analysis  will  show  the  need  of  any  particular  soil  for  certain  fer- 
tilizers. It  is  too  early  to  make  a  positive  statement  of  this  kind,  but 
the  indications  are  that  this  can  soon  be  accomplished. 

A  considerable  amount  of  work  has  been  done  with  these  methods 
on  the  soils  of  eastern  North  Carolina  and  of  Wisconsin,  and  quite 
recently  many  of  the  important  soil  types  which  have  been  established 
by  the  Bureau  in  Georgia,  North  Carolina,  South  Carolina,  Virginia, 
Maryland,  New  Jersey,  Pennsylvania,  and  Wisconsin  have  been  ana- 
lyzed by  these  methods.  These  types  represent  all  grades  of  soil,  from 
the  most  productive  to  those  which  are  quite  unproductive;  soils  that 
are  adapted  to  truck  crops,  tobacco,  fruit,  wheat,  and  corn;  and  soils 
under  a  range  of  climatic  conditions  with  rainfall  varying  from  25  to 
45  inches  per  annum. 

The  results  of  this  work  have  led  us  to  look  upon  the  soil  moisture 
as  a  great  nutritive  solution  existing  over  the  surface  of  the  earth,  the 
composition  of  which  is  everywhere  approximately  the  same.  The 
soil  is  a  heterogeneous  mixture  of  minerals,  the  predominant  ones 
being  silica,  feldspar,  mica,  and  other  like  silicates,  resulting  prima- 
rily from  the  disintegration  and  decomposition  of  igneous  rocks,  spread 
out  often  through  the  action  of  water  over  vast  areas  of  land.  All 
these  minerals  are  but  slightly  soluble,  and  it  is  not  unreasonable  to 
expect  that  such  a  heterogeneous  mixture  of  silicates  in  contact  with 
water  should  }Tield  a  soil  solution  having  sensibly  the  same  composi- 
tion and  concentration.  The  older  experimenters  in  Germany  found 
that  in  making  up  solutions  for  water  culture  or  for  sand  culture  the 
concentration  and  composition  of  the  nutritive  solution  must  be  the 
same  within  relatively  narrow  limits  for  success  in  plant  development. 
The  results  of  the  past  season  indicate  that  the  differences  in  the  com- 
position and  concentration  of  the  dissolved  material  in  the  soil  moisture 
of  various  types  of  soil  of  widely  different  localities  and  of  different 
agricultural  values  are  little  if  any  greater  than  the  differences  to  be 
found  in  one  and  the  same  type  of  soil  under  good  and  under  poor 
farm  management. 

The  "early  truck"  soil  of  the  Atlantic  coast  may  be  deficient  in 
plant  food  and  may  require  fertilizers  for  the  best  development  of  the 
crop,  but  even  with  such  an  application  as  would  make  these  soils  as 
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rich  in  plant  food  as  the  prairie  soils  of  the  Middle  West,  these  light 
truck  soils  could  not  economically  be  made  to  produce  as  large  corn 
crops  as  the  prairie  soils.  The  difference  in  the  agricultural  value  of 
these  different  types  appears  to  depend  not  so  much  upon  the  chemical 
composition  as  upon  the  physical  properties  of  the  soils,  and  especially 
upon  their  relation  to  moisture.  In  other  words,  the  chemical  char- 
acteristics of  the  soil  influence  the  yield  of  crops,  while  the  physical 
characteristics  have  generally  the  greater  importance  in  determining 
the  kind  of  crop  adapted  to  the  soil. 

This  work  will  require  much  further  investigation  before  these 
statements  can  be  definitely  proved,  but  the  amount  and  character 
of  the  evidence  so  far  obtained  is  such  that  these  ideas  may  be  taken 
safely  as  working'  hypotheses.  They  are  now  serving  us  in  this 
capacity  in  suggesting  and  giving  direction  to  studies  which  are  con- 
fidently believed  to  have  far-reaching  importance  for  agricultural 
methods  and  practice,  studies  which  in  all  probability  could  not  have 
been  conceived  or  planned  without  the  investigations  which  have  just 
been  briefly  outlined.  The  results  of  the  work  indicate,  as  might  be 
expected,  that  the  composition  of  the  soil  moisture  is  largely  influ- 
enced both  by  the  cultivation  and  by  the  cropping  of  the  soil,  and 
appear  to  show  in  what  way  and  to  what  extent  cultivation  can  be 
depended  upon  to  change  these  important  characteristics. 

The  results  of  the  last  year's  work  also  seem  to  indicate  the  very 
superficial  nature  of  the  droughts  which  so  seriously  affect  crops  in  the 
Eastern  and  Middle  Western  States.  It  has  been  frequently  observed 
that  in  a  time  of  drought,  when  the  surface  soil  becomes  desiccated 
and  the  plants  are  suffering,  the  subsoil  at  a  depth  of  1  or  2  feet  con- 
tains but  little  less  than  the  average  amount  of  moisture,  and  it  has 
frequently  been  observed  that  the  crops  are  much  more  shallow  rooted 
than  they  are  in  the  far  West.  This  has  been  variously  ascribed  to 
the  uniform  texture  of  the  soils  and  subsoils  in  arid  regions,  and  to 
other  reasons,  but  the  true  explanation  seems  to  be  that  with  our  fre- 
quent and  excessive  rains  in  the  spring  and  early  part  of  the  growing- 
season,  the  crops  find  sufficient  moisture  near  the  surface  and  develop 
a  superficial  root  system.  When  the  drought  comes  and  the  surface 
soil  loses  its  moisture,  the  crop  suffers  because  it  is  not  provided  with 
a  deeper  root  system.  In  the  far  West,  where  spring  and  summer 
rains  are  rare,  the  crop  is  planted  upon  a  soil  which  is  always  uniformly 
moist  to  a  considerable  depth,  and  with  no  subsequent  rains  the  plant 
develops  a  deeper  root  system,  which  enables  it  to  survive  long  periods 
of  drought  that  would  seriously  affect  it  if  it  was  subjected  to  frequent 
showers  during  the  early  period  of  its  growth.  It  is  a  familiar  fact 
that  a  lawn  which  once  is  watered  during  a  dry  season  will  have  to  be 
frequently  watered  or  the  grass  will  suffer  oftentimes  more  than  if  it 
had  not  been  watered  at  all.     The  first  watering  induces  a  superficial 
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root  development.  which  must  be  supplied  frequently  with  water. 
What  can  be  done  to  prevent  this  tendency  and  to  overcome  the  effect 
of  droughts  is  a  subject  of  the  utmost  importance,  and  one  which  will 
receive  the  attention  it  deserves. 

I  know  of  no  line  of  work  which  has  been  undertaken  of  more  fun- 
damental importance  than  the  work  of  the  division  of  soil  manage- 
ment, nor  one  which  offers  a  promise  of  more  valuable  results  to  the 
agricultural  interests.  When  these  fundamental  problems  have  been 
established  they  will  give  a  reliable  basis  for  the  development  of  better 
methods  of  cultivation,  fertilization,  and  of  cropping. 

Tobacco  Investigations. 

Since  my  last  report  the  commercial  success  of  the  shade-grown 
Sumatra  tobacco  in  the  Connecticut  Valley  has  been  assured.  Last 
year  41  acres  of  shade  were  erected  by  13  farmers,  cooperating  with 
the  Department  of  Agriculture,  35.88  acres  of  which  were  planted  to 
Sumatra  and  the  rest  to  the  ordinary  Connecticut  Habana  seed  tobacco. 
The  expenses  of  this  work,  amounting  on  an  average  to  about  §657 
per  acre,  were  borne  by  the  farmers,  the  Department  of  Agriculture 
exercising  supervision  over  the  work  and  directing  all  the  operations. 
The  Department  also  reserved  the  right  to  offer  the  tobacco  for  sale, 
for  the  purpose  of  obtaining  official  information  as  to  the  commercial 
value  of  the  product,  which  it  would  have  been  impossible  to  obtain 
if  the  tobacco  had  been  disposed  of  at  private  sale.  Accordingly, 
after  it  had  been  carefully  cured  and  assorted  under  the  direction  of 
the  Department's  experts,  the  tobacco  was  catalogued  and  offered  for 
sale  at  public  auction  at  Hartford,  Conn.,  on  May  1,  in  accordance 
with  the  wishes  of  the  various  growers.  A  committee  of  tobacco 
brokers,  with  Hon.  E.  Stevens  Henry,  Congressman  from  the  First 
district  of  Connecticut,  as  chairman,  was  invited  to  cooperate  with  the 
Department  in  the  management  of  this  sale.  The  committee  consisted 
of  Messrs.  M.  E.  Flaherty,  New  York;  Steven  G.  Ruth,  New  York; 
S.  M.  Seymour.  New  York;  Capt.  Darius  Ferry,  New  York;  James 
Ertheiler,  New  York,  and  Herman  G.  Vetterlein,  Philadelphia. 

The  committee  took  a  great  deal  of  interest  in  the  work  and  rendered 
very  efficient  services  in  the  matter.  Credit  is  due  them  for  the  time 
and  expense  which  they  personally  contributed  in  the  interest  of  this 
investigation  and  of  the  Connecticut  growers. 

The  tobacco  was  offered  for  sale  at  public  auction  from  sworn  sam- 
ples. As  each  grower  wanted  to  sell  his  crop  independent^  of  the 
others,  many  of  the  bales  had  mixed  sizes  and  even  mixed  grades. 
Furthermore,  the  leaf  had  not  been  tried  by  the  manufacturers,  and 
there  was  some  hesitancy  in  bidding  on  this  account.  This  accounts 
for  the  considerable  variation  in  the  price.  It  is  estimated  by  the 
Department's  experts,  as  stated  in  Bulletin  No.  20  of  the  Bureau  of 
Soils,  that  the  tobacco  cost  on  an  average,  baled  and  ready  for  market, 
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about  51-J-  cents  a  pound.  The  ordinary  tobacco  grown  in  the  open  fields 
in  Connecticut  brings  on  an  average  from  18  to  20  cents  a  pound.  The 
average  price  paid  for  the  shade-grown  tobacco  was  $1.20  a  pound,  the 
price  varying  from  $2. 80  per  pound  for  the  best  to  25  cents  a  pound 
for  some  of  the  mixed  bales.  The  crop  that  brought  the  best  price 
sold  for  $1.63  per  pound  on  the  average. 

On  the  whole,  it  is  believed  that  the  auction  sale  was  very  satisfac- 
tory, but  it  is  thought  that  the  prices  for  this  year's  crop  will  be  even 
higher,  as  indicated  by  the  great  demands  for  the  product  and  b}r  the 
favorable  reports  that  are  coming  in  from  the  cigar  manufacturers 
who  have  used  this  leaf.  The  aggregate  of  the  prices  obtained  at  the 
auction  shows  a  very  handsome  financial  transaction. 

The  total  area  cultivated  in  Sumatra  tobacco  in  1901  was  35.88  acres. 
There  were  produced  51,308  pounds  of  cured  tobacco,  and  actually 
baled  11,016  pounds,  the  difference  being  the  loss  on  account  of  fer^ 
mentation,  trash,  and  filler  leaves.  The  total  cost  of  production,  esti- 
mated at  $657.17  per  acre,  was  $23,579.26.  The  total  value,  estimated 
at  $1.20  per  pound,  the  average  price  obtained  at  the  sale,  was 
$49,255.20.  This  gave  a  net  profit  to  the  growers  of  $25,675.91,  or 
108.8  per  cent.  This  does  not  include  the  cost  of  the  land,  barns,  or 
warehouses,  nor  the  interest  on  the  investment  so  represented,  but 
does  include  the  whole  cost  of  the  shade,  the  framework  of  which  is 
expected  to  last  for  from  five  to  eight  years.  The  profits  per  acre  were 
as  follows:  Of  baled  tobacco,  exclusive  of  trash,  there  was  obtained 
1,114  pounds  per  acre;  the  cost  of  this  was  approximately  $657.17  per 
acre;  the  value,  at  $1.20  per  pound,  was  $1,372.80,  giving  a  net  profit 
of  $715.63.  The  best  crop,  which  was  raised  on  a  lot  of  about  6  acres, 
gave  a  yield  of  1,026  pounds  per  acre;  the  estimated  cost  was  $619.86 
per  acre;  the  total  value  at  $1.63  per  pound,  the  average  price  obtained 
for  this  lot,  was  $1,672.38,  giving  a  net  profit  of  $1,022.52  per  acre. 

A  great  deal  of  interest  has  been  felt,  of  course,  as  to  the  experi- 
ence of  the  cigar  manufacturers  in  handling  this  product,  and  the 
reports  have  been  anxiously  awaited.  Very  favorable  notices  have 
been  published  from  time  to  time  in  the  press  and  various  trade 
journals,  but  in  order  to  obtain  direct  and  reliable  information  the 
Department  addressed  three  of  the  largest  cigar  manufacturers  in 
Hartford  and  vicinity,  who  it  was  known  had  purchased  some  of  the 
stock  at  auction.  In  reply  to  these  inquiries  the  following  letters  were 
received : 

Hartford,  Conn.,  August  25,  1902. 
Dear  Sir:  I  beg  to  inclose  you  my  foreman's  report  on  shade-grown  tobacco. 
(Mitchelson,  1901  crop. )  The  appearance  of  the  crop  in  the  sheds  this  year  shows 
an  improvement  in  color;  there  are  more  brown  leaves,  with  less  of  the  green  cast 
so  much  in  evidence  last  season.  I  hope  the  growers  will  make  a  special  effort  to 
raise  shade-grown  wrappers  only  on  land  that  produces  a  sure  burn.  This  type  is 
only  for  wrappers,  and  a  perfect  burn  is  quite  important. 

Respectfully,  yours,  Charles  Soby. 
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Report  to  Charles  Soby  by  E.  M.  Roszette,  foreman  of  factory,  on  test  of  shade-grown 
wrappers,  Mitchelson  crop,  1901. 

Shade-grown  wrappers,  as  tested  under  my  supervision,  will  show  some  remark- 
able results  as  to  yield  of  product  and  of  the  effect  on  quality  of  cigars  by  their  use. 
By  comparison  with  a  like  quantity  of  imported  Sumatra  wrappers  as  to  yield  in 
product,  the  difference  in  favor  of  the  shade-grown  wrappers  is  apparent  to  all. 

Our  test  on  one  bale  of  shade-grown  wrappers  of  155  pounds  net  weight  shows  the 
enormous  yield  of  85,432  cigars,  an  average  of  29-333-  ounces  per  thousand.  The  same 
stock,  as  prepared  by  the  tobacco  strippers  for  the  workmen's  tables,  shows  an  aver- 
age of  27|  ounces  per  thousand,  which  includes  waste  of  all  descriptions  in  the  strip- 
ping room.  Our  tests  on  imported  Sumatra  wrappers  of  same  weights  show  an  aver- 
age of  70,000  cigars  to  the  bale,  with  greater  loss  in  stem  and  wrappers  in  preparation. 

In  casing  for  the  stripping  room,  the  shade-grown  wrappers  take  the  water  very 
nicely  and  show  no  bad  effects,  the  wrappers  being  much  easier  handled  by  the  caser 
than  Sumatra.     It  does  not  become  matted,  but  separates  without  any  trouble. 

The  workmen  find  no  difficulty  in  working  the  leaf,  as  no  loss  of  time  or  product 
is  caused  by  the  use  of  shade-grown  wrappers.  The  leaf  is  very  elastic,  and  works 
well  by  comparison  with  other  wrappers  tested  by  us. 

The  quality  of  the  shade  wrappers  is  excellent,  and  blends  very  well  with  oar 
binders  and  fillers.  I  am  positive  the  cigars  are  improved  in  quality  by  its  use.  I 
find  no  trouble  with  the  burn  of  the  leaf  in  my  daily  inspection  of  the  wrappers. 
I  have  failed  to  find  a  single  leaf  that  does  not  burn  perfectly. 

As  to  color,  they  are  not  "perfect  in  all  respects.  I  find  that  about  91  per  cent  of 
the  stock  tested  by  us  was  good  in  color. 

All  things  considered,  the  points  in  favor  of  the  shade-grown  wrappers  may  be 
summed  up  as  follows: 

First.  Greater  yield  in  product. 

Second.  Leaves  are  lighter  in  weight  and  color. 

Third.  Less  waste  and  cost  in  preparation  for  workmen's  tables. 

Fourth.  Less  loss  in  weight  of  stems  as  compared  with  Sumatra  wrappers. 
Respectfully,  yours, 

E.  M.   ROSZELLE. 


Suffield,  Conn.,  September  4,  1902. 

Dear  Sir:  It  is  but  right  I  should  advise  you  as  to  the  working  quality  of  the 
Connecticut  shade-grown  Sumatra  tobacco,  from  which  I  purchased  at  the  sale  in 
Hartford,  Conn.,  on  May  1,  1902,  20  bales. 

I  have  worked  in  my  cigar  factory  since  then  quite  a  proportion  of  this  tobacco, 
and  I  am  more  than  pleased  with  the  results.  It  is  finer  and  better  in  every  way  (in 
color,  texture,  and  flavor)  than  the  imported  Sumatra,  and  the  wrapping  qualities 
are  enormous;  20  ounces  will  easily  wrap  1,000  5-inch  cigars.  I  am  confident  that 
when  cigar  manufacturers  come  to  work  this  tobacco  the  demand  will  be  far  greater 
than  the  supply. 

Very  respectfully,  yours,  L.  P.  Bissell. 


Hartford,  Conn.,  September  1,  1902. 
Dear  Sir:  We  have  been  using  the  shade-grown  tobacco,  which  we  bought  at  the 
auction  held  in  this  city  last  May,  to  some  extent  all  summer.  We  are  using  it  on  a 
small  "perfecto"  cigar.  It  wraps  with  about  2  pounds  to  1,000  cigars.  The  colors 
have  improved  a  great  deal  since  last  spring.  It  burns  well  and  tastes  well.  So  far 
we  have  not  had  any  complaints  from  any  of  our  customers  about  the  cigars  with 
this  wrapper.  We  should  like  it  better  if  it  had  a  little  more  body,  because  then  it 
would  stand  the  cold  weather  better. 

Very  truly,  yours,  Leichke  &  Pletcher. 
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In  another  communication  Messrs.  Leichke  .&  Pletcher  report  that 
they  could  wrap  1,000  of  their  5-inch  cigars  with  1  pound  10  ounces 
of  the  leaf,  while  Mr.  Bissell,  of  Suffield,  reported  that  he  was  using 
2  pounds  of  the  shade-grown  leaf  to  wrap  1,000  of  his  cigars,  and  that 
with  a  bale  of  wrappers  weighing  140  pounds  102,000  cigars  were 
wrapped.  It  can  safely  be  said,  therefore,  that  the  leaf  has  success- 
fully stood  the  test  of  the  cigar  manufacturer. 

Even  before  the  tobacco  was  ready  for  the  market  or  the  results  of 
the  sale  announced  preparations  were  made  by  the  growers  to  largely 
increase  the  acreage.  Although  the  commercial  success  of  the  investi- 
gations had  been  fully  demonstrated,  the  industry  was  so  important 
and  involved  such  an  expenditure  of  labor  and  capital  that,  at  the 
earnest  solicitation  of  the  growers,  the  Department's  experts  were  left 
in  the  Connecticut  Valley  for  another  year  to  advise  with  such  of  the 
growers  as  needed  their  assistance.  At  the  present  time  the  Depart- 
ment is  advising  and  instructing  in  this  way  38  growers  in  Connecticut 
and  Massachusetts,  cultivating  645  acres  of  shade  tobacco.  The  efforts 
of  the  Department  in  this  direction  seem  to  be  very  highly  appreciated. 

The  season  has  been  distinctly  unfavorable.  There  has  been  an 
unprecedented  amount  of  rain,  falling  in  very  severe  showers,  and 
the  season  as  a  whole  has  been  characterized  by  cool  spells  and 
especially  cool  nights.  This  has  apparently  not  affected  the  crop 
materially,  as  it  is  the  general  belief  that  the  crop  at  this  time  is  bet- 
ter than  that  of  last  year.  The  season  has  also  been  one  of  unusually 
severe  wind  and  hail  storms.  Considerable  damage  has  been  done  to 
the  outside  crops  in  certain  sections  of  the  State,  but  no  damage  has 
been  done  to  the  shaded  tobacco,  as  the  cloth  has  protected  the  leaf 
from  all  injury  from  hail.  The  damage  from  wind  has  also  been 
exceedingly  light.  The  winds  have  been  so  strong  in  places  that  the 
posts  have  been  lifted  from  the  ground,  but  the  damage  to  the  tents 
has  been  exceedingly  slight  and  there  has  been  practically  no  injury 
to  the  crop. 

As  to  the  financial  prospects  for  this  }^ear,  the  following  estimate  is 
based  on  the  experience  of  last  year:  There  are  about  700  acres  of 
tobacco  under  shade,  which  will  produce  about  1,000,000  pounds  of 
cured  tobacco,  or  800,800  pounds  of  baled  tobacco,  exclusive  of  trash. 
The  total  cost,  at  $657.17  per  acre— the  average  for  last  year — will 
amount  to  $460,019.  The  total  value  of  the  baled  tobacco  at  $1.20 
per  pound,  the  average  price  obtained  at  the  auction,  will  be  $960,960. 
The  net  profit  will  be  $500,941.  It  is  believed,  however,  that  the  cost 
per  acre  will  be  considerably  less  than  last  year,  and  that  the  price 
per  pound  will  be  greater.  The  Department  believes  that  this  indus- 
try has  been  successfully  placed  upon  a  commercial  basis,  and  that 
there  will  be  a  considerable  increase  in  the  crop  grown  next  year. 
We  have  demonstrated  our  ability  to  produce  a  leaf  which  is  desired 
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by  our  people,  and  for  which  about  $6,000,000  have  annually  been 
expended  in  foreign  countries.  The  demand  for  this  product  has 
always  been  greater  than  the  supply,  and  prices  have  been  maintained 
in  a  remarkable  manner.  It  may  seem  strange  to  some  that  manu- 
facturers can  afford  to  pay  such  prices  for  wrapper  leaf,  but  even  at 
$3  a  pound  for  leaf  that  will  wrap  at  the  rate  of  2  pounds  to  1,000 
cigars,  the  cost  of  the  wrapper  is  about  six-tenths  of  a  cent.  Even 
at  such  prices  the  leaf  can  profitably  be  used  on  a  5 -cent  cigar. 
There  is  so  little  waste  to  the  leaf,  it  yields  so  well  in  the  manufacture 
of  cigars,  the  color  is  so  uniform,  and  the  grading  is  so  perfect  that 
manufacturers  find  it  actually  cheaper  to  pay  $3  a  pound  for  such 
leaf  than  to  buy  domestic  wrappers  at  an  average  of  20  cents  a  pound 
or  selected  domestic  wrappers  at  from  50  to  60  cents. 

SUMATRA   TOBACCO   IN   LOCALITIES    OTHER   THAN   CONNECTICUT. 

Considerable  interest  has  been  shown,  of  course,  in  the  possibility 
of  extending  the  Sumatra  tobacco  industry  to  other  localities  and  to 
other  States.  It  was  predicted,  as  a  result  of  the  soil  survey  of  the 
Lancaster  area,  Pennsylvania,  that  the  Sumatra  tobacco  could  be  suc- 
cessfully grown  under  shade  on  the  narrow  strip  of  Donegal  gravelly 
loam  bordering  the  Susquehanna  River.  Experiments  carried  on  this 
year  by  the  Pennsylvania  experiment  station,  in  cooperation  with  this 
Department,  in  growing  Sumatra  tobacco  under  shade  on  a  small  tract 
of  about  1  acre  appear  to  have  demonstrated  the  correctness  of  this 
prediction.  The  crop  has  been  harvested  and,  judging  from  the  product 
in  the  curing  shed,  it  is  of  good  quality.  It  is  not  believed  by  the 
Department  experts  that  equally  successful  results  will  be  attained  on 
other  soils  in  this  area. 

In  response  to  demands  from  one  of  the  principal  New  York  tobacco 
districts,  a  soil  survey  was  made  this  season  of  the  Big  Flats  area  in 
the  Chemung  Valley,  New  York.  As  a  result  of  this  survey,  it  is  not 
believed  by  the  Department  experts  that  any  considerable  success 
will  attend  the  growing  of  Sumatra  tobacco  on  the  soils  of  that  local- 
ity, with  the  exception  of  a  very  small  area  of  not  exceeding  10  acres, 
where  an  experiment  has  been  actually  carried  on  b>y  a  gentleman 
familiar  with  the  soils  of  the  Connecticut  Valley,  who  selected  this  tract 
because  it  represents  the  type  of  land  that  is  found  in  Connecticut. 

A  soil  survey  has  also  been  made  of  a  considerable  area  in  the 
Janesville  area,  Wisconsin.  Two  experiments  of  growing  Sumatra 
tobacco  under  shade  have  been  tried  there,  and  the  results  at  the 
time  of  harvesting  indicate  a  fair  degree  of  success.  The  Department 
does  not  believe,  however,  that  the  product  of  the  soils  of  the  Janes- 
ville area  will  approach  in  quality  or  in  value  the  product  raised  in 
the  Connecticut  Valley.  It  is  not  intended  by  this  to  imply  that  the 
leaf  can  not  be  successfully  grown  in  the  Wisconsin  area,  but  from 
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the  information  at  present  obtainable  it  does  not  seem  that  the  prod- 
uct will  be  of  equal  value  with  that  of  the  Connecticut  Valley.  The 
Department  is  still  of  the  opinion  that  the  conditions  essential  for  the 
raising  of  a  high  grade  of  Sumatra  tobacco  are  limited  in  extent  and 
can  be  closely  defined  b}r  the  soil  survey. 

INVESTIGATIONS   IN    THE    FILLER   TOBACCO    DISTRICTS. 

The  experiment  of  raising  Cuban  filler  in  Lancaster  County,  Pa., 
last  year  was  not  a  success.  It  is  believed,  however,  that  this  was  due 
to  a  misunderstanding  with  the  growers  and  a  consequent  lack  of  care 
and  thoroughness  in  the  cultivation  and  handling  of  the  crop.  While 
it  was  thought  that  these  investigations  should  not  have  been  inter- 
rupted or  discouragement  felt  at  the  lack  of  success  in  this  first  attempt, 
it  was  impossible  for  financial  reasons  to  maintain  a  party  in  Penn- 
sylvania, as  a  promise  had  already  been  given  to  start  the  work  in 
Ohio.  Accordingly,  more  careful  plans  were  made,  and  a  crop  was 
grown  on  the  upland  soils  of  the  Miami  Valley,  under  the  direct  and 
immediate  supervision  of  the  Department's  experts.  This  crop  has 
just  been  harvested,  and  it  is  too  early  to  determine  the  value  of  the 
product.  From  other  crops  that  have  been  raised  in  the  locality  from 
imported  Cuban  seed,  which  have  been  fermented  by  our  experts  and 
thoroughly  examined,  it  would  appear  that  a  desirable  type  of  leaf, 
approaching  very  closely  the  imported  Cuban  leaf,  can  be  produced. 
The  quality  of  the  leaf  is  not  at  present  all  that  could  be  desired. 
There  is  something  harsh  about  the  aroma,  but  it  is  thought  that  this 
can  be  considerably  toned  down,  if  not  entirety  eliminated,  by  thorough 
methods  of  cultivation  and  fermentation. 

The  tobacco  situation  in  Texas  has  been  thoroughly  studied,  and  it 
is  thought  that  a  desirable  leaf  will  be  produced  there  by  careful 
methods  of  cultivation,  fermentation,  and  assorting. 

CONFERENCE    OF    TOBACCO    EXPERTS. 

A  conference  has  recently  been  held  in  Washington  by  the  tobacco 
experts  of  the  Department  to  consider  the  general  situation  and  to 
advise  as  to  the  methods  to  be  pursued  during  next  season,  especially 
in  Ohio  and  Texas.  Arrangements  have  been  made  for  experimenta- 
tion during  the  coming  crop  season  with  good  prospects  of  producing 
fine  filler  tobacco  in  these  two  States.  Leaf  has  been  grown  that 
can  not  be  distinguished  from  the  imported  Cuban  when  properly 
fermented. 

SALARIES    OF    TOBACCO    EXPERTS. 

The  demand  for  experts  to  carry  on  tobacco  investigations  has  been 
so  great  that  Mr.  Floyd,  although  receiving  as  high  a  salary  as,  in 
justice  to  other  officers  of  departments,  it  seemed  possible  to  pay  him, 
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and  who  at  the  time  was  getting  a  larger  salary  than  the  Chief  of  the 
Bureau  who  was  directing  the  work,  was  induced  to  leave  by  the  offer 
of  compensation  about  three  times  as  great  as  he  was  receiving  in  the 
Department.  Quite  recently  his  successor  has  been  approached  in 
the  same  way  by  a  corporation  intending  co  operate  in  the  Connecticut 
Valley,  and  it  is  likely  that  he  will  leave  the  Department  to  accept  a 
much  more  remunerative  position  outside.  Two  years  ago  I  had  to 
note  the  loss  to  the  Department  of  a  gentleman  who  had  made  some 
important  discoveries  in  tobacco  fermentation,  and  who  was  called  to 
Japan  at  a  salary  about  four  times  as  great  as  he  was  receiving  in  the 
Department. 

It  is  gratifying  to  feel  that  the  Department's  experts  are  looked  upon 
with  such  favor  in  the  commercial  world,  but  these  experts  are  so  dif- 
ficult to  obtain,  and  to  train  them  requires  so  long  a  time,  that  the 
Department  is  very  greatly  embarrassed  when  they  are  thus  removed 
because  of  lack  of  opportunity  to  pay  them  what  their  services  are 
worth  in  commercial  lines.  As  this  work  has  been  developed  by  the 
Department,  it  seems  strange  to  think  that  the  very  success  of  the 
work  is  hindering,  if  it  does  not  prevent,  the  successful  extension  of 
the  investigations. 

EXTENSION    OF   THE    TOBACCO   INVESTIGATIONS. 

The  tobacco  investigations  of  the  past  two  years  have  been  carried 
on  with  three  field  parties,  at  a  cost  of  about  $5,000  each,  or  an  aggre- 
gate of  $15,000  per  annum.  On  account  of  the  great  success  of  this 
work,  and  the  extraordinary  interest  taken  in  its  extension  to  other 
areas,  I  recommended  last  year  that  the  appropriations  for  the  Bureau 
of  Soils  be  increased  so  that  the  allotments  for  this  work  could  be  made 
sufficient  for  seven  parties  of  tobacco  experts.  The  appropriations  as 
passed,  however,  did  not  allow  of  this  increase,  and  the  allotment  this 
year  has  been  the  same  as  for  last.  The  demands  for  the  services  of 
these  tobacco  experts  have  been  very  great,  and  I  would  recommend 
that  three  additional  parties  be  organized  for  work  in  Pennsylvania, 
Wisconsin,  and  North  Carolina.  This  will  mean  an  increase  of  $15,000 
in  the  allotment,  making  in  all  the  sum  of  $30,000  for  the  tobacco 
investigations.  I  feel  that  the  economic  results  of  the  work  so  far 
done,  and  the  lines  of  work  that  are  at  present  being  developed,  fully 
justify  this  recommendation.  The  reports  from  the  Connecticut  Val- 
ley alone  indicate  that  nearly  $1,000,000  worth  of  Sumatra  tobacco 
will  be  grown  in  the  State  this  year.  This  has  largely  increased  the 
price  of  land;  has  furnished  a  market  for  thousands  of  chestnut  posts 
from  adjacent  ridges  which  have  lain  idle  and  unproductive  for  years; 
has  given  employment  in  a  healthful  occupation  and  at  remunerative 
wages  to  large  numbers  of  men  and  women;  has  brought  about  the 
production  of  millions  of  square  yards  of  cloth  by  the  cloth  manufac- 
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turers,  and  has  opened  up  the  possibility  of  an  enormously  profitable 
industry  for  the  future.  It  would  seem  that  this  experiment  alone 
would  fully  justify  the  increase  in  the  allotment  that  is  asked,  but  when 
it  is  stated  that  we  expend  annually  $8,000,000  for  filler  tobacco  which 
the  experts  of  the  Department  believe  can  be  produced  in  this  countiy, 
it  but  adds  to  the  justification  of  the  request  for  the  larger  allotment 
for  this  work. 

Drainage  Investigations. 

During  the  }Tear  an  investigation  was  started  as  to  the  possibility 
and  practicability  of  reclaiming  the  soils  in  the  arid  regions  which 
have  been  injured  by  seepage  water  and  the  accumulation  of  alkali. 
In  cooperation  with  the  Utah  experiment  station  and  Mr.  C.  D.  Swann, 
of  Salt  Lake  City,  who  has  donated  land  for  the  purpose  and  has  paid 
a  considerable  portion  of  the  field  expenses,  a  tract  of  40  acres  of 
alkali  land  near  Salt  Lake  City  has  been  thoroughly  underdrained  with 
tile.  This  work  has  been  under  the  immediate  supervision  of  the 
Department  experts,  and  the  work  of  reclamation  is  to  be  under  the 
joint  charge  of  the  Department  and  the  Utah  experiment  station.  It 
is  too  early  yet  to  speak  of  the  results  of  this  work.  It  is  being  watched 
with  the  greatest  interest  by  the  people  of  that  locality,  and  it  is 
believed  that  if  the  investigation  is  a  success  ample  capital  will  be 
forthcoming  to  cany  on  extensive  operations  in  the  reclamation  of 
alkali  tracts  and  the  prevention  of  damage  to  irrigated  lands  from 
seepage  waters.  This  work  is  under  the  immediate  charge  of  Mr. 
W.  H.  Heileman. 

Arrangements  are  being  made  for  the  carrying  on  of  similar  work 
at  Fresno,  Cal. ,  and  it  is  proposed  to  extend  this  work  to  a  typical 
area  in  Montana  and  possibly  in  Arizona,  to  demonstrate  to  the  people 
that  these  unfavorable  conditions  can  be  economically  controlled.  It 
is  estimated  that  land  values  in  the  immediate  vicinity  of  Salt  Lake 
City  will  be  increased  at  least  $3,000,000,  exclusive  of  the  cost  of 
reclamation,  if  they  can  be  reclaimed  from  the  alkali  with  which  they 
are  now  impregnated,  and  it  is  believed  that  eoually  great  benefits 
will  result  in  other  portions  of  the  arid  West. 

In  furtherance  of  this  work,  Mr.  Thomas  H.  Means,  of  the  Bureau 
of  Soils,  has  accompanied  Mr.  Thomas  H.  Kearney,  of  the  Bureau  of 
Plant  Industry,  on  a  trip  to  Algeria  and  Egypt  to  study  the  treatment 
of  alkali  lands,  the  use  of  alkaline  waters  in  irrigation,  the  methods 
used  in  the  reclamation  from  seepage  water  and  alkali,  and  the  crops 
adapted  to  alkali  soils.  This  investigation  has  not  yet  been  com- 
pleted, but  sufficient  has  been  heard  from  the  party  to  indicate  that 
conditions  even  more  serious  than  those  existing  in  the  arid  regions 
of  this  country  are  under  perfect  control,  and  it  is  believed  that  the 
information  thus  gathered  will  be  of  great  benefit  to  the  people  of 
Western  America. 
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BUREAU  OF  CHEMISTRY. 

Examination  of  Imported  Food  Products. 

The  Bureau  of  Chemistry  has  continued  the  examination  of  imported 
food  products  for  the  purpose  of  determining  if  they  contain  any 
added  substances  injurious  to  health.  The  Bureau  has  also  collabo- 
rated with  the  Treasury  Department  in  controlling  the  polarizations 
of  imported  sugars  and  in  determining  the  character  of  certain  other 
imported  products  in  order  to  classify  them  for  dutiable  purposes. 
Investigations  of  the  adulteration  of  food  products  is  one  of  the  impor- 
tant studies  of  this  Bureau,  and  the  work  has  been  especially  devoted 
during  the  past  year  to  the  adulterations  of  olive  oils,  with  the  object 
of  securing  an  honest  market  for  the  olive  oils  of  domestic  manufac- 
ture which  are  compelled  to  compete  with  cheaper  and  adulterated  oils. 

Investigations  of  Forest  Products. 

Important  investigations,  in  cooperation  with  the  Bureau  of  For- 
estry, have  been  conducted  by  this  Bureau  in  connection  with  eco- 
nomic forest  products  such  as  tannin,  gums,  rubbers,  and  wood  pulps. 

Laboratory  Tests  of  Road  Materials. 

The  road  material  laboratory  of  this  Bureau,  which  was  established 
in  December,  1900,  in  cooperation  with  the  Office  of  Public  Road 
Inquiries,  tests  road  materials  of  all  descriptions,  free  of  charge,  for 
practical  road  builders  throughout  the  country. 

Those  interested  in  the  construction  of  a  road  have  only  to  send 
samples  of  their  available  materials  to  this  laboratory  and  have  the 
road-making  qualities  of  these  materials  determined.  In  the  case  of 
materials  for  macadam  roads,  the  resistance  of  wear  to  rock,  its 
cementing  value,  hardness,  toughness,  and  absorptiveness  are  deter- 
mined. After  such  tests  are  made  it  is  possible  to  predict  which 
material  will  give  the  best  practical  results  under  a  given  traffic. 

Only  practical  road  builders  of  much  experience  realize  the  large 
amount  of  money  which  can  be  wasted  through  an  improper  selection 
of  material.  There  are  generally  several  materials  available  in  every 
locality,  and  the  difficulty  of  selecting  the  most  suitable  for  a  particu- 
lar road  is  evident.  The  only  way  a  proper  selection  can  be  made 
within  a  reasonable  time  is  by  means  of  physical  and  chemical  labora- 
tory tests. 

The  laboratory  is  now  equipped  for  the  testing  of  road  materials  of 
every  description,  as  well  as  cement  and  concrete  for  drains  and  high- 
way bridges. 

The  large  number  of  samples  received  from  all  parts  of  the  country, 
including  our  island  possessions,  attest  the  value  which  practical  road 
builders  place  upon  these  laboratory  tests. 
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Investigations  in  the  Sugar  Laboratory. 

Important  investigations  looking  to  improving  the  quantity  and 
quality  of  table  sirups  have  been  made  in  the  sugar  laboratory,  and 
critical  studies  have  been  undertaken  of  the  influences  tending  to  pro- 
duce the  maximum  content  of  sugar  in  beets,  melons,  and  other  sugar- 
producing  plants. 

Studies  of  Insecticides. 

Studies  of  the  various  insecticides  in  common  use  in  agriculture 
have  been  conducted  with  the  object  of  determining  the  value  of  their 
constituents.  Since  arsenious  acid  is  one  of  the  most  common  con- 
stituents of  insecticides,  an  investigation  has  been  commenced  to 
determine  the  effect  of  this  body  upon  the  foliage  of  plants  and  to 
ascertain  whether  any  of  the  arsenic  thus  applied  for  insecticidal  pur- 
poses is  found  in  the  food  products  derived  from  the  plants  which 
have  been  thus  treated. 

Study  of  Environment  of  Chemical  Composition  of  Cereals. 

Extensive  collaborative  work  has  been  instituted  with  many  of  the 
agricultural  experiment  stations  for  the  stud}7  of  the  effect  of  environ- 
ment on  chemical  composition  of  wheat  and  other  cereals  and  to  ascer- 
tain the  most  reliable  methods  for  judging  the  quality  of  the  soils 
from  their  chemical  constitution. 

Study  of  Waters  used  in  Irrigation. 

The  study  of  the  character  of  waters  used  in  irrigation,  especially 
in  the  growing  of  rice,  has  been  begun,  to  determine  the  quantity  of 
injurious  salts  which  these  waters  may  contain  and  the  quantities 
of  this  water  which  may  be  safely  used  upon  the  fields. 

Establishment  of  New  Laboratories. 

New  laboratories  have  been  established  to  study  the  effects  of  pre- 
servatives and  other  added  substances  upon  the  health  of  the  consumer, 
with  the  view  of  determining  the  character  and  amount  of  such  sub- 
stances which  may  be  safely  used  in  such  foods  without  injury  to 
public  health. 

A  contract  laboratory  has  also  been  established  for  the  purpose  of 
ascertaining  the  quality  and  quantity  of  materials  purchased  for  the 
Department  of  Agriculture  and  other  Departments  of  the  Govern- 
ment, and  to  establish  specifications  for  such  supplies,  based  on  phys- 
ical and  chemical  properties. 

A  drug  laboratory  has  been  established  also  to  study  the  character, 
standard,  and  adulteration  of  drug  products.  The  larger  portion  of 
the  drugs  in  commerce  are  of  agricultural  and  horticultural  origin,  and 
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the  necessity  of  securing  purity  and  conformity  to  standards  in  articles 
of  this  kind  is  evident.  Dangerous  narcotics  and  poisonous  substances 
should  not  be  indiscriminately  sold,  and  drugs  intended  for  ordinary 
therapeutical  purposes  should  conform  to  the  standards  laid  down  by 
competent  authorities. 

Work  for  Other  Departments. 

The  Bureau  of  Chernisti^y  is  constantly  increasing  the  services  ren 
dered  to  other  Departments  of  the  Government.  This  is  especially 
true  in  respect  of  its  collaborative  work  with  the  Treasury  Department 
in  controlling  the  polarizations  of  sugars,  and  in  assisting  the  appraisers 
in  the  classification  of  other  imported  articles  where  the  rate  of  duty 
depends  upon  chemical  and  physical  characters. 

Extensive  studies  have  also  been  conducted  for  the  Post-Office 
Department  in  regard  to  the  character  of  canceling  inks  and  stamps 
used  therewith.  Similar  investigations  have  been  conducted  for  the 
Bureau  of  Engraving  and  Printing  in  regard  to  colors  used  for  print- 
ing bank  notes,  bonds,  and  other  Government  securities. 

All  of  this  work  is  of  a  nature  which  is  highly  important  to  the  pub- 
lic service,  and  is  conducted  largely  on  agricultural  products. 

DIVISION  OF  ENTOMOLOGY. 

Work  on  Insects  from  Abroad, 
the  san  jose  scale  and  its  asiatic  ladybird  enemy. 

In  the  report  of  last  year  attention  was  called  to  the  exploration 
which  was  being  conducted  by  the  First  Assistant  Entomologist,  Mr. 
Marlatt,  in  Japan  and  China,  to  discover,  if  possible,  the  native  home 
of  the  San  Jose  scale  (Aspid lotus perniciosm),  and  also  to  find  native 
parasites  and  enemies  which  might  be  imported  to  control  or  at  least 
check  the  damage  which  is  done  by  this  insect  in  the  deciduous 
orchards  of  this  country.  Mr.  Marlatt's  exploration  of  Japan  demon- 
strated that  the  San  Jose  scale  is  not  a  native  of  that  country,  as  many 
of  our  entomologists  had  supposed,  but,  on  the  contrary,  that  it  had 
come  to  Japan  comparatively  recently  on  imported  nursery  stock,  and 
been  thus  spread  somewhat  generally  over  the  islands  of  the  Japanese 
Empire.  Subsequent  to  the  time  covered  by  the  report  for  1901.  viz. 
in  the  late  summer  and  fall  of  that  year,  Mr.  Marlatt  extended  his 
explorations  to  China,  examining  the  coast  region  from  Shanghai 
northward  to  Pekin.  The  evidence  from  native  fruits  and  wild  plants 
in  the  region  about  Pekin  and  south  of  the  Great  Wall  established 
very  clearly  that  the  original  home  of  the  San  Jose  scale  was  in  this 
region. 

In  brief,  this  scale  insect  was  found  on  wild  haw  apples,  native 
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crab  apples,  and  native  pears  grown  in  the  region  indicated  where 
no  foreign  fruit  stock  had  ever  been  introduced.  Furthermore,  it 
was  found  in  scattering  numbers  eveiywhere,  just  as  one  would 
expect  in  the  native  home  of  a  pest  of  this  sort  where  it  is  normally 
kept  in  check  by  natural  enemies.  There  can  be  no  doubt  that  at 
last  its  original  home  has  been  located.  It  was  probably  brought 
to  America  many  years  ago  on  imported  Chinese  flowering  peaches 
or  some  other  ornamental  or  flowering  shrub  from  this  region,  hav- 
ing first  appeared  in  the  gardens  of  a  great  importer  of  ornamental 
and  other  plants  in  San  Jose,  Cal.  A  very  interesting  fact  in  connec- 
tion with  this  discovery  was  the  finding  in  this  same  region  of  a  lady- 
bird which  preys  on  it  naturally  and  seems  to  be  the  principal  agent 
in  preventing  its  often  becoming  very  abundant  and  injurious.  This 
ladybird  {Chilocorus  similis),  a  European  and  Asiatic  species,  in  China 
feeds  naturally  on  the  San  Jose  scale  and  related  forms,  as  also  on  the 
white  peach  scale,  a  very  troublesome  pest,  which  has  recently  gained 
foothold  in  our  Eastern  and  Southern  States.  e  Several  shipments  of 
this  beetle  were  made  by  Mr.  Marlatt,  some  from  Japan  and  some 
from  China.  Unfortunately,  all  perished  but  two,  this  mortality 
resulting  from  the  long  confinement  of  the  six  or  seven  weeks'  trip 
from  Asia  and  the  unfavorable  conditions  under  which  they  were  kept 
in  Washington  during  the  winter. 

From  the  two  surviving  individuals  more  than  2,000  beetles  and 
larvas  are  now  on  scale-covered  trees  on  the  Department  grounds.  In 
addition  to  these,  shipments  of  some  thousand  beetles  have  been 
alread}7  made  to  other  points  in  the  East,  a  number  of  experiment 
station  entomologists  having  expressed  a  desire  to  assist  in  the  work 
of  propagating,  distributing,  and  establishing  this  useful  ladybird. 
This  importation  promises  most  flattering  results  at  present.  It  is, 
however,  still  an  experiment,  and  what  the  ultimate  benefit  will  be  can 
only  be  determined  after  a  two  or  three  years'  test.  We  hope  to 
establish  this  ladybird  in  this  country  and  to  get  from  .it  some  of  the 
good  results,  at  least,  which  it  evidently  accomplishes  in  China  and 
Japan.  It  probably  will  not  render  it  unnecessary  in  the  future  to 
occasionally  spray  or  otherwise  treat  infested  trees  in  commercial 
orchards,  but  it  probably  will  be  of  very  great  assistance  in  keeping 
in  check  the  San  Jose  scale  in  the  thousands  of  gardens  and  small 
orchards  of  individuals  who  have  no  commercial  interest  at  stake  and 
who  would  not,  ordinarily,  take  any  means  to  keep  this  scale  insect 
from  multiplying  on  their  trees,  thus  forming  centers  for  contagion. 

IMPORTATIONS   OF   OTHER   BENEFICIAL   INSECTS. 

The  preliminary  attempts  to  introduce  the  European  enemies  of  the 
gipsy  moth  have  been  continued.     The  difficulties  attending  the  impor- 
tation of  the  predaceous  beetles  from  Europe  to  America  are  consid- 
agr  1902 VI 
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erable,  and  to  get  them  established  in  this  country  will  demand  the 
careful  cooperation  of  agents  or  interested  individuals  on  the  other  side. 

The  black  scale  of  the  orange  is  the  most  destructive,  perhaps,  of  all 
the  orange  pests  in  California,  and  the  South  African  parasite  of  this 
scale  insect,  which  we  have  been  endeavoring  to  establish  in  California 
for  the  last  year  or  two,  still  gives  promise  of  ultimately  becoming  a 
fixture  and  doing  the  good  service  in  our  Western  orange  districts 
which  it  now  does  in  South  Africa  and  in  Italy.  The  history  of  this 
importation  was  given  in  my  report  of  last  year.  A  recent  letter 
from  Mr.  Alexander  Craw,  who  is  looking  out  for  this  experiment  in 
California,  reports  that  the  parasite  is  breeding  abundantly.  With  a 
beginning  of  only  two  female  insects  kept  in  captivity,  he  had  sent  out 
to  different  localities  up  to  July  of  this  year  (1902)  25  colonies. 

The  very  important  European  parasite  of  the  larger  scale  insects 
such  as  the  Lecaniums  and  mealy  bugs  (Erastria  scitula)  seems  on  the 
way  to  be  successfully  established  in  California.  It  is  believed  that 
the  introduction  oFthis  insect  into  our  citrus  and  olive  districts  will  be 
of  the  greatest  advantage  to  the  growers  of  these  fruits.  Writh  the 
cooperation  of  Mr.  Craw,  the  horticultural  quarantine  officer,  and  Mr. 
Ehrhorn,  of  Santa  Clara,  these  insects  have  already  been  liberated  in 
Santa  Clara,  Los  Angeles,  and  Mies,  CaL,  and  the  outcome  of  this 
effort  at  the  introduction  of  a  useful  insect  will  be  watched  with 
interest,  and  the  utmost  care  will  be  taken  to  bring  it  to  a  successful 
issue. 

Another  foreign  insect  promising  great  usefulness  in  a  different 
direction,  imported  during  the  past  year,  is  the  European  ladybird 
(Coccinella  septempunctata)  sent  from  Hungary  through  the  kindness 
of  Professor  Sajo.  These  ladybirds  feed  on  plant  lice,  and  should  be 
an  efficient  aid  in  controlling  the  destructive  insects  of  this  class  which 
infest  cotton,  peas,  melons,  and  other  vegetables,  and  the  fruits. 
Some  of  these  insects  have  been  sent  to  Mr.  Craw,  in  California,  where 
they  give  promise  of  becoming  established;  others  to  various  Eastern 
experiment  station  entomologists,  and  they  have  also  been  colonized 
in  the  District  of  Columbia.  Another  ladybird  {Zeis  conforrnis),  & 
plant-lice  feeder  also,  was  imported  from  Italy  and  liberated  in  Cali- 
fornia. A  further  importation  of  this  species  may  be  necessary  to 
effect  its  establishment  here. 

This  entomological  work  of  an  international  character  has  not  been 
altogether  one-sided.  In  other  words,  while  we  have  been  importing 
foreign  insects  and  have  been  receiving  a  good  deal  of  gratuitous  assist- 
ance by  entomologists  abroad  in  this  work,  we  have  paid  our  debts,  to  a 
certain  extent,  by  sending  to  foreign  countries  some  of  our  beneficial 
insects.  The  extraordinary  success  in  preventing  damage  from  the 
white  scale,  once  a  great  orange  pest  in  California,  by  the  introduc- 
tion of  the  Australian  ladybird,  has  been  duplicated,  as  made  evident 
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in  former  reports,  in  many  foreign  lands,  notably  South  Africa,  Por- 
tugal, and  Egypt.  During  the  last  year  colonies  were  sent  from  Cali- 
fornia, at  our  request,  to  Dr.  Antonio  Berlese,  Portici,  Italy,  where 
this  same  white  scale  had  established  itself.  Recent  reports  indicate 
that  this  exportation  has  proved  to  be  another  of  the  series  of  suc- 
cesses which  has  attended  this  insect  wherever  it  has  been  sent  to  work 
against  its  notable  scale-insect  host.  A  colony  of  this  ladybird  has 
recently  been  sent,  by  request  of  the  local  board  of  agriculture,  to 
Papeiti,  Society  Islands.  We  have  also  had  sent,  through  the  kind- 
ness of  Mr.  Craw,  various  beneficial  ladybirds  to  the  Bermuda  Islands 
to  assist  in  keeping  in  check  the  noxious  scale  insects  occurring  on 
those  islands. 

The  South  African  Grasshopper  Fungus. 

The  report  of  last  year  noted  the  beginning  of  an  experiment  to 
determine  the  effectiveness  of  the  African  grasshopper  fungus  as  a 
means  of  destroying  various  forms  of  destructive  locusts.  The  experi- 
ment has  been  continued  the  present  year  and  much  extended,  the 
intention  being  to  give  this  fungus  a  thorough  and  practical  test  to 
demonstrate  whether  it  can  really  be  counted  on  as  a  means  of  con- 
trolling the  locust  or  not.  The  number  of  experimenters  last  year 
during  the  entire  season  was  223.  During  the  summer  of  1902 
cultures  of  the  fungus  were  sent  to  nearly  1,000  individuals,  not 
including  the  perhaps  even  greater  number  of  cultures  which  have 
been  locally  prepared  by  various  individuals,  and  especially  by  Prof. 
C.  P.  Gillette,  of  the  Colorado  State  Agricultural  College,  who  has 
taken  charge  of  the  culture  preparations  and  their  distribution  in  his 
State.  These  cultures  have  been  sent  out  to  25  different  States  and 
Territories.  Results  have  not  yet  been  tabulated,  but  some  successes 
have  been  reported.  It  now  seems  probable  that  very  great  reliance 
can  not  be  placed  on  this  fungous  disease.  Either  it  does  not  work 
with  our  grasshoppers  as  readily  as  it  does  with  the  South  African 
locust  or  our  climate  makes  our  species  of  grasshopper  more  resistant 
or  the  fungus  less  operative. 

The  Fig  Fertilizing  Insect. 

As  a  further  report  of  progress  on  the  introduction  and  establish- 
ment of  the  fig-fertilizing  insect  in  California  referred  to  in  previous 
reports  and  especially  summarized  in  the  report  for  1901,  it  may  be 
said  for  the  year  1902  that  thousands  of  figs  containing  the  insects  suc- 
cessfully withstood  the  winter  climate  of  California,  and  an  unlimited 
amount  of  fig  insects  was  available  at  the  proper  time  for  caprification 
in  the  spring  of  1902,  resulting  in  the  production  of  some  50  tons  of 
Smyrna  figs  in  the  sole  commercial  orchard  in  existence  at  present, 
that  of  Mr.  George  C.  Roeding,  at  Fresno.  It  was  further  found  that 
Agr  1902 6 
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the  fig  insect  successfully  hibernates  at  Mies,  Cal.,  and  there  is  now 
no  longer  any  danger  of  its  dying  out.  In  other  words,  the  entomo- 
logical problem  of  Smyrna  tig  culture  in  America  is  solved,  and  what 
remains  to  be  done  belongs  rather  to  the  domain  of  horticulture, 
namely,  the  introduction  of  more  caprifig  trees,  improvement  in  the 
methods  of  curing  and  drying  the  fruit,  and  the  determination  of  the 
regions  throughout  the  arid  West  suitable  to  the  industry.  The  prac- 
tical success  of  Smyrna  fig  culture  in  California  is  now  only  a  matter 
of  time.  In  a  very  few  years  Smyrna  fig  orchards  will  be  in  bearing 
in  many  places  in  California  and  doubtless  in  other  Western  States 
where  climatic  conditions  are  favorable. 

As  stated  in  the  report  for  1901,  Mr.  Roeding  spent  nearly  a  year 
in  Smyrna  studying  the  methods  of  fig  culture  in  that  country  under 
a  commission  from  this  Department.  Much  valuable  data  was  obtained, 
for  the  most  part  appertaining  to  the  horticultural  side  of  the  problem. 
The  future  of  this  industry,  which  promises  to  be  one  of  the  great 
ones  of  the  arid  region  of  the  West,  becomes  more  promising  every 
year. 

Work  ox  the  Mexican  Cotton  Boll  Weevil. 

The  work  on  the  Mexican  cotton  boll  weevil  reported  in  1901  has 
been  continued,  and  has  the  present  season  been  given  a  very  practical 
status  by  means  of  the  specific  appropriation  by  Congress  for  the  pur- 
pose of  $20,000.  A  field  experiment  is  being  conducted  on  two  cotton 
plantations,  one  of  200  and  the  other  of  125  acres,  under  the  control 
and  direct  management  of  the  Entomologist,  to  demonstrate  that  by 
proper  methods  the  damage  from  the  boll  weevil  can  be  so  reduced  as 
not  to  be  a  serious  menace  to  the  production  of  this  important  staple 
in  the  region  in  Texas  already  invaded  by  the  weevil. 

In  spite  of  the  delayed  beginning  this  year,  owing  to  the  late  date 
at  which  the  appropriation  was  available,  the  entomological  side  of 
this  field  experiment  has  been  thoroughly  successful,  and  the  weevil 
has  been  practically  eliminated  from  the  plantations  under  Depart- 
mental control.  The  cotton  season,  however,  in  Texas  has  been  the 
most  disastrous  one  climatically  in  twenty-five  years,  and  this  will 
prevent  the  cotton  yield  on  these  plantations  coming  up  to  the  average, 
the  lessened  yield,  however,  in  no  wise  being  chargeable  to  the  boll 
weevil.  It  is  urged  that  the  means  for  continuing  this  investigation 
be  provided,  as  it  is  one  of  the  very  greatest  importance  for  the  whole 
cotton  industry  of  the  South.  There  can  be  very  little  doubt  but  that 
ultimately  the  Mexican  boll  weevil  will  spread  to  the  adjoining  State 
of  Louisiana,  and  thence  across  the  cotton  belt  east  of  the  Mississippi, 
and  is  capable  of  becoming  one  of  the  most  destructive  insects  in 
America.  If,  on  the  other  hand,  the  Department  can  demonstrate  by 
practical  field  work  that  the  weevil  can  be  controlled,  as  indicated  by 
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the  preliminary  experiment  this  year,  it  will  have  the  effect  of  influ- 
encing planters  generally,  in  Texas  and  elsewhere,  to  adopt  the  same 
methods,  and  thus  avoid  much  of  the  loss  which  this  insect  threatens. 

In  this  connection,  reference  may  be  made  to  the  Egyptian  cot- 
ton which,  by  newspaper  report  and  otherwise,  has  been  somewhat 
exploited  as  immune  to  the  boll  weevil.  This  misconception  is  capable 
of  doing  harm,  inasmuch  as  the  Egyptian  cotton  is  rather  more  subject 
to  weevil  damage  than  the  variety  of  cotton  ordinarily  grown  in  Texas* 
In  a  field  of  Eg}^ptian  cotton  near  San  Antonio  practically  every 
square  was  punctured  by  December  12,  and  the  weevils  had  begun 
to  attack  the  bolls,  half  of  which  had  at  that  date  been  destroyed. 
The  fact  that  Egyptian  cotton  seems  to  be  later  in  maturing  than  the 
smaller  American  plant  causes  it  to  be  much  more  liable  to  damage 
by  the  boll  weevil.  The  same  conditions  with  Egyptian  cotton  were 
also  noted  on  another  plantation. 

In  the  fall  of  1902,  after  the  close  of  the  active  field  work  of  the 
season,  the  agent  in  charge  made  some  very  desirable  explorations  in 
Mexico,  more  especially  to  investigate  the  subject  of  natural  enemies. 
Important  biological  and  life  history  studies  have  been  prosecuted  in 
Texas  and  the  present  range  of .  the  insect  has  been  carefully  mapped. 

Work  on  the  Codling  Moth  in  the  Northwest. 

The  work  done  on  the  codling  moth  in  the  Northwest  has  been  con- 
tinued with  very  satisfactory  results.  A  detailed  report  of  this  work 
has  been  published.  The  work  the  present  year  has  been  of  a  very 
practical  character,  a  successful  orchard  demonstration  having  been 
conducted  which  showed  that  it  is  possible  to  prevent  much  of  the 
damage  which  is  now  annually  suffered  from  the  codling  moth. 

Work  on  Insects  Damaging  Forests. 

During  the  first  half  of  the  year  several  important  investigations 
were  made  of  forest  insect  depredations  by  Dr.  A.  D.  Hopkins,  of  the 
West  Virginia  experiment  station,  who  was  employed  at  the  request 
of  Mr.  Gifford  Pinchot,  of  the  Bureau  of  Forestry,  as  a  temporary  agent 
of  the  Division  of  Entomology  for  the  purpose.  Great  loss  of  pine  tim- 
ber, to  the  amount  of  more  than  600,000,000  feet  (board  measure)  in 
the  Black  Hills  Forest  Reserve,  has  resulted  from  the  work  of  a  bark- 
beetle  mining  under  the  bark  of  living  trees.  Numerous  facts  have 
been  determined  relative  to  the  life  history  of  this  insect,  and  it  has 
been  possible  to  detail  practical  methods,  the  adoption  of  which  will 
largely  decrease  future  losses.  A  report  of  this  investigation  has  been 
published. 

Another  investigation  was  of  hickory  and  other  forest  trees  near 
Geneseo,  N.  Y.  The  hickories  had  been  killed  by  a  bark  beetle,  the 
damage  having  already  gone  beyond  repair  for  most  of  the  region 
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invaded.  Had  an  earlier  report  of  the  difficulty  been  made  to  the 
office,  a  prompt  application  of  known  methods  of  control  would  have 
prevented  this  loss.  A  special  report  of  this  investigation  will  soon 
be  published.  The  damage  occasioned  by  this  hickory  bark  beetle 
seems  to  be  quite  general  throughout  the  Northern  United  States,  and 
will  receive  considerable  attention  in  the  future,  especially  now  that 
Dr.  Hopkins  has  been  regularly  appointed  to  the  Division  of  Ento- 
mology as  expert  in  forestry  insects.  A  study  of  the  insect  enemies 
of  Eastern,  Southern,  and  Western  pine  forests  has  been  begun  to 
determine,  if  possible,  the  primary  causes  of  the  serious  insect  damage 
now  being  done  to  pine  timber  of  western  North  and  South  Carolina, 
northern  Georgia,  southern  Florida,  the  white  pine  or  silver  pine  of 
the  Pacific  slope,  the  Monterey  pine,  California,  and  the  pines  of 
Arizona  and  Colorado.  The  regions  designated  have  been  given  a 
preliminary  survey  to  determine  existing  conditions,  and  it  is  expected 
that  by  the  close  of  the  next  fiscal  year  it  wilJ  be  possible  to  have  a 
report  ready  for  publication  on  the  principal  pine  insects  of  North 
America,  which  will  include  brief  popular  descriptions  of  the  more 
important  insects,  with  illustrations,  and  recommendations  for  pre- 
venting losses. 

Work  on  Scale  Insects. 

The  important  work  of  the  year  on  scale  insects  has  been  the  inves- 
tigation of  the  San  Jose  scale  in  China  and  Japan,  referred  to  under 
"Work  on  insects  from  abroad."  The  experimental  work  on  the  San 
Jose  scale  at  home  has  been  continued,  and  a  circular  (No.  t£2)  describ- 
ing the  methods  of  controlling  this  insect  has  been  revised  to  include 
the  results  of  the  latest  information  on  methods  of  treatment. 

The  Division  of  Entomology  of  this  Department  is  looked  upon  as  the 
chief  source  of  information  upon  scale  insects,  few  of  the  experiment 
stations  having  collections  or  literature  sufficient  to  enable  the  deter- 
mination of  specimens;  hence  much  work  is  done  every  year  in  deter- 
mining material  for  station  entomologists  and  for  private  individuals 
throughout  the  country.  In  addition,  many  large  collections  of  scale 
insects  have  been  received  for  study  and  determination  from  foreign 
countries,  notably  from  Australia,  New  Zealand,  the  Bermudas,  and 
Italy. 

In  the  course  of  the  trip  of  exploration  made  by  Mr.  Marlatt  in  Japan 
and  China,  Java,  and  other  countries  in  the  Orient,  a  particular  stud}7 
was  made  of  the  scale  enemies  of  citrus  and  other  fruit  trees,  and  large 
collections  of  this  class  of  pests  were  brought  home  from  the  countries 
visited.  The  knowledge  gained  from  this  study  will  be  of  great  prac- 
tical importance.  It  will  acquaint  us  with  the  scale  pests  of  these 
countries,  which  are  being  brought  into  closer  commercial  relations 
with  the  United  States,  a  knowledge  which  is  desirable  because  these 
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insects  are  more  apt  in  the  future  than  in  the  past  to  reach  our  shores 
through  importations  of  fruit  trees  and  ornamental  stock.  The  scale 
insects  of  foreign  countries  are  perhaps  the  most  important  pests  to  be 
considered  in  ail  quarantine  and  other  operations  looking  to  the  pro- 
tection of  our  growers  from  foreign  invasions,  since  these  insects  live 
for  the  most  part  attached  to  the  bark  of  trees  and  are  much  more  apt 
to  be  brought  in  with  plants  than  are  other  insects. 

Insects  Injurious  to  Shade  Trees. 

Many  complaints  of  insects  affecting  shade  trees  have  been  received 
in  recent  years,  and  among  these  are  several  important  foreign  species, 
which  have  been  under  investigation  during  the  year. 

Insects  Injurious  to  Truck  Crops. 

The  studies  already  under  way  on  destructive  insects  affecting  truck 
crops  have  been  actively  followed  up,  and  an  extensive  report  on  the 
principal  insects  that  have  recently  been  injurious  to  vegetable  crops 
has  recently  been  issued.  A  number  of  insects  injurious  to  legu- 
minous food  crops  received  considerable  attention,. and  the  new  facts 
discovered  in  the  life  histories  of  some  of  them  are  of  value  in  sug- 
gesting means  of  control. 

Work  on  Insects  Injurious  to  Stored  Products. 

Certain  insects  of  this  class  are  increasing  their  ravages.  The 
Mediterranean  flour  moth,  which  is  the  most  troublesome  of  all  insects 
that  are  harmful  in  flouring  mills,  was  reported  as  injurious  in  mills 
in  new  localities  in  California,  and  in  Michigan,  Wisconsin,  and  Min- 
nesota. The  Angoumois  grain  moth  has  also  increased  in  injuriousness 
in  a  number  of  States,  particularly  northward  and  in  California. 

The  cigarette  beetle  has  been  very  destructive  during  the  past 
season.  Thorough  investigations  were  conducted  with  a  view  to  find 
a  remedy  for  this  pest,  and  much  of  value  was  learned  and  published. 

An  exotic  cabinet  beetle  did  much  injury  to  silk  in  New  Jersey  and 
to  domestic  tanned  leather  in  New  York  City,  its  introduction  being 
traceable  to  the  introduction  of  foreign  hides.  In  the  treatment  of 
the  insects  which  affect  stored  products,  recent  experiments  with 
hydrocyanic- acid  gas  indicate  that  this  remedy  may,  in  course  of 
time,  be  found  more  valuable  than  the  bisulphide  of  carbon  usually 
employed  in  the  treatment  of  many  such  insects. 

Work  on  Insects  in  their  Direct  Relation  to  the  Health  of  Man. 

Insects  as  conveyers  of  disease  to  human  beings  have  been  the  sub- 
ject of  special  research  by  the  Entomologist  for  the  past  three  years. 
A  popular  article  on  this  topic  was  published  in  the  Yearbook  for 
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1901,  and  has  since  been  reprinted  in  more  popular  form.  During 
the  past  summer  many  inquiries  have  been  received  requesting  infor- 
mation and  advice  on  the  subject  of  mosquito  and  fly  control,  and  these 
have  been  answered  by  the  publication  in  question  and  b}7  specific 
advice.  This  investigation  is  being  actively  prosecuted;  the  field  is 
a  very  large  one  and  of  the  greatest  importance.  While  perhaps  the 
principal  insects  responsible  for  the  transmission  of  disease  have 
received  study,  there  remains  very  much  yet  to  be  learned  of  them, 
and,  furthermore,  the  Entomologist  is  in  frequent  receipt  of  new 
material  from  this  and  other  countries,  and  is  constantly  discovering 
new  facts  bearing  on  this  general  problem. 

Unclassified  Work  on  Injurious  Insects. 

During  the  fiscal  year  investigations  were  taken  up  on  supposed 
insect  damage  to  cocoanut  and  other  palms  in  Cuba,  Florida,  and  in 
British  Honduras.  An  article  on  the  principal  insects  which  act  as 
disseminators  of  the  trouble  locally  termed  "  fever,"  and  due  to  a 
fungous  disease,  includes  suggestions  for  methods  of  prevention  of  the 

dissemination  of  the  disease. 

i 

Insect  Determinations. 

An  important  line  of  work  is  the  identification  and  maintenance  of 
records  of  the  habits  of  injurious  insects  received  from  correspondents, 
field  agents,  and  others  to  serve  as  a  basis  for  determining  the  best 
means  of  controlling  them.  During  the  fiscal  year  226  species  not 
hitherto  studied  at  this  Department  received  more  or  less  attention, 
and  the  catalogue  number  of  biological  series  thus  studied  now  reaches 
9,667. 

The  time  of  two  expert  assistant  entomologists  and  several  minor 
assistants  and  aids  is  devoted  to  the  preparation  of  material  for  per- 
manent storage  in  the  United  States  National  Museum,  for  exchange 
with  other  institutions,  and  for  illustration  and  description. 

Experimental  Work  with  Insecticides. 

During  the  year  a  considerable  number  of  experiments  with  insecti- 
cides and  other  methods  of  controlling  insect  depredations  have  been 
conducted.  A  great  many  insecticide  substances  are  constantly  being- 
advertised,  and  many  of  them  are  sent  to^the  Entomologist  for  experi- 
mental examination  and  test  either  from  purchasers  or  the  manufac- 
turers. Most  of  these  are  of  very  little  value,  or  are  combinations  of 
old  and  well-known  insecticide  substances,  sold,  however,  as  a  rule, 
under  their  new  form  at  many  times  their  real  cost.  The  assistance 
of  the  Chemist  has  been  invoked  to  determine  the  composition  of  these 
substances,  and  he  has  recently  established  a  special  section  for  insec- 
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ticide  analysis  and  investigation  in  cooperation  with  the  Division  of 
Entomology. 

To  determine  the  feasibility  of  eradicating  household  insects  by 
fumigation  with  hydrocyanic-acid  gas  several  valuable  experimental 
operations  have  been  conducted,  with  the  result  of  the  establishment 
of  the  complete  practicability  of  disinfecting  houses  by  this  means. 
This  poisonous  gas  can  be  used  without  risk  to  human  life  if  the  oper- 
ation is  carried  on  with  proper  precautions,  but  no  one  is  advised  to 
undertake  it  without  having  fully  acquainted  himself  with  the  steps 
in  the  process  as  indicated  in  Circular  No.  46  of  the  Entomologist's 
office. 

Silk  Investigations. 

The  silk  investigations  authorized  by  the  last  Congress  have  been 
placed  in  the  charge  of  the  Entomologist.  Miss  Henrietta  A.  Kelly 
has  been  employed  as  special  agent  in  silk  culture  in  the  South,  and  is 
charged  with  the  preparation  of  a  manual  of  instructions  which  it  is 
expected  will  be  read}T  for  publication  and  distribution  this  fall.  She 
will  also  look  over  the  ground  and  select  suitable  locations  for  model 
silk  plantations  and  rearing  establishments  which  may  serve  as  schools 
of  instruction  where  interested  persons  and  others  may  come  and 
acquire  familiarit}7  with  all  the  steps  in  the  care  of  caterpillars  and  the 
handling  of  cocoons.  The  Entomologist,  Dr.  Howard,  during  the 
summer  made  a  careful  examination  of  the  silk  industry  of  southern 
France  and  of  Italy,  studying  especially  the  methods  of  reeling  silk  and 
silk  manufacturing  establishments,  mulberry  culture,  and  breeding- 
methods.  He  has  also  arranged  for  the  purchase  of  "seed"  or  silk- 
worm eggs  which  can  be  relied  upon  as  free  from  disease,  and  has 
negotiated  for  the  importation  of  desirable  mulberry  stock.  It  is  the 
intention  to  follow  up  this  investigation  by  establishing  experimental 
stations  in  the  South,  b}^  cooperative  work  with  some  of  the  agricul- 
tural experiment  stations  which  have  expressed  the  wish  to  assist  us 
in  the  investigation  of  silk  culture,  and  also  to  establish  at  some  suita- 
ble point  a  practicable  reeling  plant  so  that  the  silk  cocoons  produced 
in  small  quantities  may  be  purchased  and  reeled  and  the  product 
marketed. 

Apicultural  Investigations. 

In  apiculture  the  work  has  included  an  importation  of  select  breed- 
ing queens  from  Italy  and  smaller  importations  from  Austria  and 
Cyprus.  These  were  forwarded  to  experiment  stations  and  to  bee 
raisers  in  different  sections  of  the  country.  Very  favorable  reports 
from  these  queens  have  been  received,  notably  from  southern  Califor- 
nia, where,  it  was  stated,  while  black  bees  were  doing  nothing,  the 
C}7prians  from  the  Department  importation  gathered  a  fair  crop, 
double  the  yield  also  of  the  best  Italians.     Various  crosses  were  made 
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between  these  races  and  some  promising  strains  secured,  one  result 
being  that  the  irritability  of  some  excellent  honey  gatherers  can  be 
modified  by  using  males  of  gentler  races  in  the  crosses. 

DIVISION"  OF  BIOLOGICAL  SURVEY. 

The  Biological  Survey  is  charged  by  Congress  with  three  distinct 
lines  of  investigation,  each  of  which  is  organized  as  an  independent 
section  of  coordinate  value  with  the  ordinary  Departmental  division. 
The  first,  or  Biological  Survey  proper,  studies  the  geographical  dis- 
tribution of  mammals,  birds,  and  plants  with  reference  to  the  climatic 
factors  governing  distribution,  and  from  this  study  prepares  maps 
showing  the  boundaries  of  the  natural  life  zones  and  crop  belts  of  the 
country;  the  second,  or  Section  of  Economic  Ornithology,  studies  the 
food  and  food  habits  of  birds  with  relation  to  agriculture  and  horti- 
culture; the  third  deals  with  matters  of  game  preservation  and  intro- 
duction. 

Biological  Survey. 

California  and  Texas,  owing  to  their  great  size,  the  diversity  and 
commercial  value  of  their  agricultural  products,  and  their  promise  of 
far  greater  development  in  future,  have  unusual  claims  on  the  Bio- 
logical Survey.  In  California  the  work  is  peculiarly  difficult  by  rea- 
son of  the  extraordinary  diversity  of  the  topography  and  climatic 
conditions.  Not  only  are  there  torrid  valleys  below  the  level  of  the 
sea,  and  alpine  summits  towering  to  elevations  above  the  limit  of  plant 
growth;  there  are  also  areas  of  excessive  humidity,  of  frequent  fogs 
and  heavy  rainfall,  and  areas  of  excessive  aridity,  hotter  and  drier 
than  the  Sahara,  where  perpetual  sunshine  is  the  rule  and  years  some- 
times pass  without  rain. 

Owing  to  the  trend  of  the  principal  mountains  and  the  influence  of 
the  coast  fogs,  the  zones  run  in  the  main  north  and  south  instead  of 
east  and  west.  Some  of  the  large  interior  valleys,  notably  the  Salinas, 
act  as  flues  through  which  a  great  volume  of  fog  flows  daily' at  certain 
seasons,  lowering  the  temperature  and  increasing  the  humidity  for  a 
distance  of  75  miles  or  more.  These  great  rivers  of  fog  cut  off  the 
sun,  lower  the  temperature,  and  increase  the  humidit}7,  and  by  over- 
flowing through  can3Tons  and  side  vallej^s  also  reach  and  exert  their 
influence  in  numerous  tributary  valleys  and  basins,  some  of  which  lie 
between  the  main  fog  river  and  the  coast.  In  these  cases  the  usual 
conditions  are  reversed,  for  ordinarily  the  valleys  of  the  coast  ranges 
in  retreating  from  the  sea  toward  the  interior  receive  less  and  less  fog 
and  more  and  more  heat  and  sunshine.  Each  valley  and  each  moun- 
tain slope  therefore  has  its  own  climatic  individualitj7  and  its  own 
capacity  or  adaptability  for  particular  agricultural  and  horticultural 
crops.     Some  are  cool  enough  for  apples,  cherries,  and  the  sugar  beet; 
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others  warm  enough  for  almonds,  raisin  grapes,  and  citrus  fruits. 
And  in  the  case  of  some  of  those  in  which  the  same  crops  may  be  cul- 
tivated with  equal  success,  these  crops  mature  at  widely  different  dates. 
Thus  oranges  ripen  in  southern  California  from  January  to  April;  on 
the  Santa  Barbara  plain,  in  July  and  August;  at  Oroville,  in  November 
and  December.  Similarly,  peaches  mature  at  different  points  in  north- 
ern California  from  May  to  September,  and  in  Los  Angeles  as  late  as 
November.  Cherries  are  ready  for  market  in  Vaca  Valley  in  March 
and  April,  while  in  neighboring  valleys  they  do  not  ripen  until  May 
and  June.  The  great  commercial  importance  of  these  differences  in 
time  of  ripening  of  fruits  is  obvious. 

The  native  fauna  and  flora  of  a  region  afford  a  suggestion  as  to  its 
climatic  peculiarities  and  agricultural  possibilities,  assisting  one  to  con- 
clude what  farm  crops  and  varieties  of  fruit  will  or  will  not  be  likely 
to  succeed  in  a  particular  place.  The  Biological  Survey  is  making  a 
critical  study  of  this  subject,  and  is  engaged  in  the  preparation  of  maps 
showing  the  natural  distribution  of  the  f  aunal  and  floral  areas  and  con- 
sequent courses  of  the  crop  belts,  and  is  also  preparing  lists  of  the  par- 
ticular kinds  and  varieties  of  crops  and  fruits  likely  to  succeed  in  each. 
The  labor  of  tracing  the  zone  boundaries  in  California  is  one  of  infinite 
detail,  and  is  rendered  still  more  difficult  by  the  absence  of  accurate 
topographic  base  maps,  except  of  the  areas  already  mapped  by  the 
United  States  Geological  Survey. 

In  addition  to  the  work  in  California  and  Texas,  some  field  work 
has  been  done  in  Montana,  the  Dakotas,  Nebraska,  Kansas,  Indian  Ter- 
ritory, New  Mexico,  Mexico,  and  Canada. 

THE    PRAIRIE    DOG    SCOURGE. 

The  extension  of  ranching  on  the  Great  Plains  has  led  to  serious, 
widespread,  and  reiterated  complaints  of  steadily  increasing  losses 
from  the  depredations  of  prairie  dogs.  The  increase  in  these  pests  is 
the  natural  result  of  the  destruction  of  their  enemies,  chiefly  coyotes 
and  the  larger  hawks.  Assistants  were  sent  to  various  points  in  the 
afflicted  area,  from  Montana  to  Texas,  and  much  information  was  col- 
lected. As  a  result  a  circular  of  directions  for  the  destruction  of 
prairie  dogs  has  been  published,  and  an  article  on  the  subject  was  con- 
tributed to  the  Yearbook  for  1901. 

Section  of  Economic  Ornithology. 

During  the  year  field  work  on  the  food  habits  of  birds  has  been 
carried  on  in  California  and  Maryland,  and  the  stomachs  of  considera- 
bly more  than  2,000  birds  have  been  examined  in  the  laboratory.  Of 
these,  1,000  were  of  the  game  birds,  500  of  sparrows,  and  the  remain- 
der distributed  among  other  groups  of  economic  value.     A  bulletin  on 
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the  food  of  sparrows  has  been  published,  one  on  the  food  of  game 
birds  is  well  advanced,  and  one  including  the  results  of  an  extended 
economic  study  of  birds  on  a  Maryland  farm  has  gone  to  press. 

For  many  years  California  fruit  growers  have  complained  of  the 
destruction  of  buds  and  fruit  by  birds.  In  order  to  gain  definite 
knowledge  on  this  subject,  the  chief  of  the  section  was  sent  to  Califor- 
nia, where  he  spent  several  months  studying  the  food  habits  of  birds 
in  the  great  fruit-growing  districts.  Besides  observing  the  food 
habits  and  collecting  the  stomachs  of  birds  killed  in  the  fruit  trees,  he 
noted  and  collected  the  kinds  of  wild  fruits  and  seeds,  and  also  the 
insects  found  in  the  immediate  neighborhood  of  the  orchards,  for  aid 
in  identifying  the  stomach  contents  of  the  birds. 

Section  of  Game  Protection  and  Preservation. 

Work  under  the  Lacey  Act  has  been  continued  along  three  prin- 
cipal lines :  (1)  Publication  of  information  on  game  protection ;  (2) 
improvement  in  the  inspection  service  guarding  the  importation 
of  foreign  birds  and  mammals ;  (3)  cooperation  in  restricting  illegal 
interstate  shipment  of  game. 

Compilations  and  synopses  of  game  laws  have  been  issued  and 
widely  distributed,  and  are  in  constant  demand.  Among  the  most 
popular  and  useful  of  these  are  digests  of  the  game  laws  and  of  the 
laws  protecting  nongame  birds  for  the  current  year.  An  annual 
directory  of  State  officials  and  organizations  dealing  with  matters  of 
game  protection  was  also  published. 

During  the  year  287  permits  were  issued  for  the  entry  of  about  200 
mammals  and  50,000  birds.  The  imported  birds  may  be  classed  under 
two  heads— game  birds  introduced  for  propagation  and  birds  bought 
to  supply  the  trade  in  cage  birds.  The  latter  greatly  exceed  the 
former  in  number.  The  inspection  service,  which  now  includes  the 
principal  ports  of  entry  of  both  coasts,  and  also  Honolulu,  Hawaii,  is 
now  maintained  by  fees  paid  by  the  importers.  Importers  complain 
of  this,  and  the  Department  would  be  glad  to  place  the  inspection 
service  on  a  permanent  basis  should  Congress  make  the  necessary 
appropriation.  By  strict  economy  the  service  could  be  maintained  at 
the  three  most  important  ports  of  entry  at  a  total  cost  of  $1,000  per 
annum. 

DIVISION  OF  STATISTICS. 

The  work  of  the  Division  of  Statistics  has  been  continued  on  the  usual 
lines.  With  a  view  to  further  improving  its  crop-reporting  service  two 
additional  field  agents  have  been  appointed,  and  the  statistical  expert 
who  has  for  some  years  had  charge  of  the  crop  statistics  of  foreign 
countries  competing  with  the  United  States  has  been  sent  to  London, 
England,   where  he  is  in  closer  touch  with   the  statistical  offices  of 
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the  different  European  Governments,  whose  reports,  along  with  the 
most  authoritative  commercial  intelligence  of  interest  to  American 
agriculturists,  he  transmits  to  Washington  by  mail  or  cable  from  time 
to  time. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota  a 
statistical  investigation  is  being  conducted  by  the  Division  of  Statistics 
into  methods  of  farming,  the  results  of  which  will  have  an  important 
bearing  on  such  questions  as  the  relative  profitableness  of  crops,  the 
economical  utilization  of  farm  labor,  etc. 

The  work  of  this  Division  will  shortly  form  the  subject  of  a  special 
report  to  Congress. 

OFFICE  OF  EXPERIMENT  STATIONS. 

Development  of  the  Work  of  the  Office. 

The  functions  of  the  Office  of  Experiment  Stations  nave  been 
enlarged  in  several  directions  during  the  past  year,  and  the  enterprises 
previously  in  its  charge  have  become  more  extensive.  Especial  efforts 
have  been  made  to  aid  the  movement  for  the  strengthening  of  agri- 
cultural education  and  research  through  the  more  definite  formulation 
of  agricultural  science  and  the  more  thorough  training  of  agricultural 
experts.  For  this  purpose  the  work  of  this  Office,  in  connection  with 
the  Graduate  School  of  Agriculture,  as  described  elsewhere  in  this 
report,  has  proved  to  be  unusually  successful  and  effective.  Attempts 
have  also  been  made  to  call  the  attention  of  the  agricultural  public 
and  the  managers  of  educational  systems  to  the  great  desirability  of 
making  agricultural  subjects  a  part  of  the  curriculum  of  secondaiy  and 
elementary  schools.  The  development  of  the  farmers'  institutes  as 
effective  agencies  for  the  dissemination  of  the  results  of  the  work  of 
this  Department  and  the  experiment  stations  has  also  received  atten- 
tion. The  agricultural  experiment  stations  under  the  direct  manage- 
ment of  this  Office  in  Alaska,  Hawaii,  and  Porto  Rico  have  been  put 
upon  a  firm  basis,  and  much  progress  has  been  made  in  developing 
useful  lines  of  work  in  these  regions. 

The  Office  has  been  brought  into  closer  relations  with  the  institu- 
tions for  agricultural  research  in  foreign  countries  through  work 
involved  in  the  preparation  of  a  bulletin  setting  forth  the  organization, 
resources,  and  lines  of  work  of  these  institutions.  By  this  means  our 
knowledge  of  these  foreign  institutions  has  been  greatty  broadened, 
and  it  will  be  more  feasible  hereafter  to  secure  definite  information 
regarding  their  work  which  will  be  useful  to  similar  institutions  in 
this  country.  Both  the  legal  and  engineering  features  of  the  irri- 
gation investigations  have  been  enlarged,  and  a  beginning  has  been 
made  of  investigations  in  other  lines  of  agricultural  engineering  which 
have  hitherto  been   neglected   by  this  Department.     Improvements 
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have  been  made  in  the  apparatus  and  methods  for  nutrition  investiga- 
tions. The  results  of  these  investigations  have  been  more  effectively 
brought  to  the  attention  of  teachers  of  physiology  and  domestic 
science,  and  beginnings  have  been  made  of  what  it  is  hoped  may 
develop  a  systematic  study  of  dietaries  in  public  institutions. 

AYith  the  expansion  of  its  work  the  amount  of  useful  material  pre- 
pared for  publication  in  this  Office  has  materially  increased.  Special 
efforts  have  been  made  during  the  past  year  to  publish  this  material 
in  forms  which  will  contribute  to  its  effective  and  economical  distri- 
bution. The  performance  of  duties  growing  out  of  the  relations  of 
the  Department  with  the  Civil  Service  Commission  has  also  involved 
considerable  work.  With  the  constant  and  rapid  growth  of  the  system 
of  agricultural  education  and  research  in  this  and  other  countries  the 
general  business  of  the  Office  in  its  relations  with  outside  institutions 
is  necessarily  enlarged  from  year  to  year. 

Progress  of  the  Experiment  Stations. 

The  feature  of  the  progress  of  agricultural  institutions  in  this 
country  which  has  attracted  most  attention  during  the  past  year  is  the 
rapid  increase  in  the  public  interest  in  these  institutions.  This  is 
shown  in  the  increase  in  the  number  of  students  in  agricultural  col- 
leges and  schools,  in  the  larger  attendance  at  the  farmers'  institutes, 
in  the  enlarged  correspondence  and  mailing  lists  of  the  stations,  in  the 
increased  demand  for  trained  workers  in  agricultural  and  other  busi- 
ness enterprises  requiring  scientific  and  expert  knowledge  and  skill 
for  their  most  successful  management,  and  in  the  wider  space  given 
to  agricultural  education  and  research  in  agricultural  and  other 
journals. 

During  the  ye&v  a  number  of  new  institutions  for  investigations  in 
agriculture  have  been  established  in  different  States.  The  State  legis- 
latures have  continued  to  be  very  liberal  with  the  agricultural  colleges 
and  experiment  stations.  Over  half  a  million  dollars  annually  are  now 
contributed  by  the  States  to  the  maintenance  of  the  experiment 
stations. 

Evidences  of  the  influence  of  station  work  in  improving  agricultural 
practice  and  benefiting  the  farming  interests  of  the  country  continue 
to  multiply.  This  influence  is  felt  in  all  of  the  various  phases  of  agri- 
cultural operations.  It  is  possible  here  to  briefly  refer  to  only  a  few 
recent  examples  of  the  practical  benefits  which  are  being  derived  from 
investigations  by  the  experiment  stations. 

The  origination  and  introduction  of  improved  varieties  of  cereals 
through  the  agency  of  the  stations  of  the  grain-growing  region,  coop- 
erating with  this  Department,  is  resulting  in  a  vast  increase  of  the 
grain-producing  capacity  of  the  country.  As  an  illustration  of  this 
it  may  be  cited  that  a  variety  of  oats  imported  by  the  Department  and 
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tested  and  improved  by  the  Wisconsin  station,  among  others,  has  been 
widely  distributed  and  grown,  with  results  which  indicate  that  its  gen- 
eral introduction  will  be  followed  by  an  average  increase  of  yield  which 
may  be  saf e\y  estimated  at  from  3  to  5  bushels  per  acre.  As  the  acre- 
age of  oats  in  Wisconsin  alone  in  1901  was,  according  to  our  statis- 
tician, 2,290,288,  producing  66,647,381  bushels,  worth  $25,992,479,  this 
would  mean  a  gain  to  the  farmers  of  Wisconsin  annually  of  from 
12,400,000  to  $4,400,000  on  the  oat  crop  alone. 

Marked  improvement  in  the  yield  and  quality  of  wheat  in  the  North- 
western States  is  resulting  from  the  distribution  of  improved  varieties 
originated  by  the  Minnesota  station.  One  of  the  results  of  the  work  of 
the  Illinois  station  on  the  breeding  of  corn  has  been  the  formation  of  the 
Illinois  Seed  Corn  Breeders'  Association,  a  chartered  organization,  with 
a  limited  membership  of  reputable  and  well-known  corn  growers, 
pledged  to  select  and  grow  their  seed  corn  according  to  definite  rules 
formulated  by  the  station  and  to  sell  only  their  own  crop.  The  suc- 
cess of  this  enterprise  has  been  phenomenal.  All  of  the  available  sup- 
ply of  the  improved  seed  is  rapidly  disposed  of  to  farmers  and  much 
of  it  is  engaged  in  advance.  The  work  of  this  station  on  corn  is  prov- 
ing to  be  far-reaching  in  its  results,  not  only  in  improving  the  general 
qualit}^  of  seed  corn,  but  in  inducing  practical  men  to  undertake 
breeding  for  special  qualities — for  protein,  for  oil,  or  for  starch — 
which  the  station  has  demonstrated  to  be  entirely  feasible.  The  influ- 
ence of  station  investigations  is  also  being  widety  exerted  in  the  grain- 
growing  region  in  the  introduction  of  rotations  to  conserve  soil  fertility 
in  place  of  the  exhaustive  system  of  continuous  grain  cropping  here- 
tofore generally  followed. 

The  beneficial  effects  of  the  work  of  the  stations  in  the  older  States 
on  fertilizers  are  becoming  every  }^ear  more  apparent  in  the  economical 
purchase  and  intelligent  use  of  fertilizers  by  farmers.  For  example, 
as  a  direct  result  of  the  investigations  and  advice  of  the  New  Jersey 
station,  organizations  of  farmers  have  been  formed  in  the  truck-grow- 
ing districts  of  that  State  for  the  purchase  of  unmixed  fertilizing  materi- 
als, thus  effecting  a  saving  of  from  25  to  40  per  cent  in  the  cost  of 
their  fertilizers,  and  at  the  same  time  securing  better  results  as  regards 
earliness,  yield,  and  quality  of  product. 

The  recent  introduction  into  a  number  of  States  of  a  system  of 
inspection  by  the  stations  of  feeding  stuffs,  similar  to  that  which  has 
been  in  force  for  some  time  for  fertilizers,  furnishes  a  very  effective 
means  of  protecting  farmers  against  fraud  and  of  inculcating  correct 
ideas  regarding  feeds  and  feeding.  It  is  encouraging  to  note  that  in 
many  States  farmers  are  now  following  very  closely  the  advice  of  the 
stations  regarding  the  purchase  of  concentrated  feeds  and  the  balancing 
of  rations  made  from  home-grown  products. 

The  rapid  extension  of  the  rational   use  of   silage  and   the  very 
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general  adoption  of  the  round  form  of  silo  is  directly  traceable  to 
experiment  station  influence. 

Through  the  efforts  of  the  Department  and  the  stations,  the  applica- 
tion of  insecticides  and  fungicides  as  means  of  protection  against 
injurious  insects  and  plant  diseases  has  become  almost  universal,  and 
the  benefits  and  profits  resulting  from  the  practice  are  no  longer 
questioned.  Striking  evidence  of  the  readiness  with  which  farmers 
and  fruit  growers  will  now  adopt  promising  means  of  plant  protection 
is  furnished  by  the  fact  that  the  method  of  formaldehyde  treatment  of 
smut  of  oats,  proposed  b.y  one  of  the  stations,  was  almost  immediately 
put  into  use  by  over  25,000  farmers  in  the  State  of  Wisconsin  alone, 
with  the  prospect  that  the  number  using  the  method  will  be  vastly 
increased  the  next  year.  As  the  estimated  loss  from  oat  smut  in  Wis- 
consin varies  from  83,000,000  to  87,000,000  annually,  according  to  the 
season  and  other  conditions,  the  value  of  an  effective  means  of  preven- 
tion of  the  disease  can  be  readily  estimated. 

The  Utah  station  has  achieved  notable  success  in  its  study  of  the 
extent  to  which  dry  farming,  that  is,  farming  on  lands  in  the  arid 
region  which  can  not  be  irrigated,  may  be  practiced  with  profit  and  the 
conditions  necessary  to  success.  This  work  is  bearing  fruit  in  the 
rapid  extension  on  a  safe  basis  of  what  has  heretofore  been  a  very 
precarious  system. 

So  rapidly  has  the  demand  for  the  services  of  agricultural  experts 
spread  in  different  directions  that  the  workers  in  this  service  have  in 
many  instances  been  overworked,  or,  at  least,  have  been  forced  to  dis- 
sipate their  energies  in  attempts  to  cover  too  man\T  fields.  There  is, 
therefore,  a  most  urgent  necessity  that  the  number  of  workers  in  our 
agricultural  institutions  should  be  increased  so  as  to  permit  proper 
specialization  of  work.  The  station  investigators  must  be  relieved  of 
teaching,  lecturing  at  farmers'  institutes,  and  other  services,  which, 
while  important  in  themselves,  distract  their  attention,  dissipate  their 
energies,  and  seriously  hinder  the  progress  of  effective  investigations. 

It  will  be  of  little' use  to  construct  expensive  laboratories  and  equip 
them  with  elaborate  apparatus  unless  they  are  manned  with  first-class 
investigators.  There  is  nothing  new  in  this  proposition,  but  the 
progress  of  agricultural  institutions  in  this  country  in  recent  years 
makes  it  imperative  that  the  work  of  the  experiment  stations  and 
of  this  Department  as  the  source  of  new  knowledge  on  agricultural 
problems  should  be  raised  to  the  highest  grade  and  kept  there.  The 
wider  the  work  of  the  agricultural  colleges,  schools,  farmers'  institutes, 
and  other  agencies  for  the  education  of  our  rural  population  becomes 
the  more  important  is  it  that  the  institutions  of  research  in  agriculture 
should  be  the  best  that  human  wisdom  can  devise.  It  is  now  necessary 
to  insist  on  this  more  strongly  than  ever  before,  and  it  will  be  neces- 
sary to  reiterate  it  until  the  managers  of  agricultural  institutions  and 
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the  friends  of  agricultural  progress  accept  this  principle  in  practice  as 
well  as  in  theory.  Under  present  conditions  a  large  number  of  the 
experiment-station  workers  are  attempting  too  many  different  kinds  of 
work,  and  the  progress  of  the  station  is  seriously  hindered  from  this 
cause. 

One  result  of  the  lack  of  a  sufficient  number  of  well-trained  and 
experienced  workers  in  our  agricultural  institutions  is  that  the  best 
men  are  constantly  being  shifted  from  one  institution  to  another  or 
are  departing  to  outside  enterprises  offering  larger  salaries  and  other 
attractions.  The  past  }Tear  has  witnessed  an  unusually  large  number 
of  such  changes  in  the  personnel  of  the  experiment  stations.  This  is 
a  very  serious  matter,  since  the  time  element  in  the  conduct  of  agri- 
cultural investigations  is  an  important  one.  Until  the  tenure  of  office 
in  our  stations  is  much  more  stable  than  at  present  we  must  expect 
that  there  will  be  much  waste  of  work  and  funds  in  incomplete  investi- 
gations due  to  the  frequent  shifting  of  the  officers  in  charge.  There 
is  also  need  of  increased  funds  for  the  general  expenses  connected  with 
agricultural  investigations. 

Cooperation  of  the  Stations  with  the  Department. 

During  the  past  year  many  cooperative  enterprises  between  the  differ- 
ent Bureaus  and  Divisions  of  this  Department  and  the  experiment 
stations  have  been  continued  and  contracts  have  been  made  for  a 
considerable  number  of  new  investigations  on  this  plan.  In  order  to  more 
clearly  define  the  conditions  under  which  such  cooperative  arrange- 
ments should  be  made  a  plan  was  formulated  for  conducting  this  work 
and  transmitted  to  the  directors  of  stations  as  well  as  to  the  chiefs  of 
Bureaus  and  Divisions  of  the  Department.  This  has  cleared  away  some 
difficulties  hitherto  attending  arrangements  with  the  stations,  and 
especially  has  defined  the  responsibilities  of  both  the  Department  and 
stations  in  such  enterprises. 

The  work  undertaken  conjointly  with  the  stations  is  of  the  most 
varied  character,  but  under  the  system  devised  there  is  no  friction, 
and  it  is  believed  that  much  good  will  result  to  both  the  Department 
and  the  stations  by  this  close  union  of  interests.  In  all  cases  the  gen- 
eral policjT  is  to  bring  about  a  definite  and  clear  understanding  regard- 
ing the  responsibilities  of  the  Department  and  the  stations,  and  when 
this  is  accomplished  the  cariying  out  of  the  details  is  a  comparative^ 
simple  matter.  The  Department  is  not  concerned  with  local  State 
problems,  but  there  are  questions  not  bounded  by  State  lines  which 
the  Department  can  take  up,  and  which,  with  the  cooperation  of  one 
or  more  stations,  should  be  earnestly  investigated.  In  this  way  the 
Department  becomes  the  medium  for  the  combining  of  interests  in  a 
way  that  will  be  helpful  to  all. 
agr  1902 VII 
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Graduate  School  of  Agriculture. 

A  new  enterprise  in  agricultural  education  has  been  inaugurated  by 
the  establishment  of  the  Graduate  School  of  Agriculture,  which  held 
a  four  weeks'  session  during  the  month  of  July,  1902,  at  the  Ohio 
State  University,  Columbus,  Ohio.  The  plan  for  this  school  was 
originated  by  Prof.  Thomas  F.  Hunt,  dean  of  the  college  of  agricul- 
ture and  domestic  science  of  the  Ohio  State  University,  the  purpose 
being  to  establish  a  school  for  advanced  students  of  agriculture  at 
which  leading  teachers  and  investigators  of  the  agricultural  colleges 
and  experiment  stations  and  this  Department  should  present  in  some 
regular  way  summaries  of  the  recent  progress  of  agricultural  science, 
illustrate  improved  methods  of  teaching  agricultural  subjects,  and 
afford  a  somewhat  extended  opportunity  for  the  discussion  of  live 
topics  drawn  from  the  rapidly  advancing  science  of  agriculture.  This 
idea  received  the  cordial  support  of  President  Thompson  of  the  Ohio 
State  University,  and  on  the  recommendations  of  these  two  men  the 
board  of  trustees  of  the  university  voted  to  establish  such  a  school  and 
generously  made  provision  for  the  financial  support  of  its  first  session. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  at  its  convention  in  1901  favored  the  plan  for  the  school  and 
voted  that,  if  the  success  of  the  first  session  seemed  to  justify  its  con- 
tinuance, it  be  made  a  cooperative  enterprise  under  the  control  of  the 
association.  Believing  this  movement  to  be  in  line  with  the  objects 
for  which  this  Department  was  created,  I  gave  it  my  cordial  approval, 
and  on  nry  advice  the  Director  of  the  Office  of  Experiment  Stations 
consented  to  act  as  dean,  and  other  officers  of  the  Department  of  Agri- 
culture to  be  members  of  its  faculty.  Under  these  favorable  auspices 
there  was  little  difficulty  in  securing  a  strong  faculty.  As  actually 
organized,  this  included  35  men,  of  whom  26  are  professors  in  agricul- 
tural colleges,  7  are  leading  officers  of  the  Department  of  Agriculture, 
and  2  are  officers  of  the  New  York  State  experiment  station.  Courses 
were  offered  in  agronomy,  zootechny,  dairying,  and  breeding  of  plants 
and  animals.  The  school  was  housed  in  the  substantial  and  well- 
equipped  agricultural  building  of  the  Ohio  State  University,  where 
were  illustrated  the  most  improved  apparatus  of  instruction  in  soil 
physics,  dairying,  and  other  agricultural  subjects.  Besides  the  live- 
stock of  the  university  farm,  leading  breeders  of  Ohio  furnished  choice 
animals  for  the  stock-judging  exercises. 

General  problems  of  agricultural  science  and  pedagogy  were  dis- 
cussed at  the  inaugural  exercises  and  at  Saturday  morning  conferences. 
Among  the  topics  thus  treated  were  the  history  of  agricultural  educa- 
tion and  research  in  the  United  States;  the  organization  of  agricul- 
tural education  in  colleges,  secondary  schools,  nature-study  courses, 
correspondence   courses,  farmers'   institutes,  and   various   forms   of 
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university  extension;  what  constitutes  a  science  of  agriculture; 
methods  and  values  of  cooperative  experiments.  Through  social 
assemblies,  visits  to  typical  Ohio  farms,  and  much  informal  discussion 
wherever  the  students  met  each  other,  the  educational  influences  of 
the  school  were  greatly  extended.  Seventy-five  students  were  in 
attendance.  These  were  drawn  from  28  States  and  Territories,  includ- 
ing such  widely  separated  regions  as  Maine,  Oregon,  California,  New 
Mexico,  and  Alabama.  There  was  one  student  from  Canada  and  one 
from  Argentina.  There  was  also  one  woman,  and  the  colored  race 
was  represented  by  teachers  from  the  Tuskegee  Institute  and  the  agri- 
cultural college  at  Greensboro,  N.  C.  Twenty-seven  of  the  students 
are  professors  or  assistant  professors  of  agriculture  in  agricultural 
colleges,  31  are  assistants  in  the  agricultural  colleges  and  experiment 
stations,  9  are  recent  college  graduates,  and  8  are  engaged  in  farming. 
Considering  the  character  of  the  faculty  and  students,  it  goes  with- 
out saying  that  the  whole  period  of  the  session  was  occupied  with  the 
most  earnest  and  profitable  work.  Without  doubt  the  influence  of 
this  school  will  be  felt  throughout  the  country  in  the  improvement  of 
courses  of  instruction  in  agriculture  and  the  strengthening  of  the  lines 
and  methods  of  investigation  of  agricultural  subjects.  In  other  ways 
the  school  will  exert  a  beneficial  influence.  So  rapid  has  been  the 
accumulation  of  materials  for  a  real  science  of  agriculture  during  the 
past  few  years  that  even  professional  students  of  agriculture  have  not 
realized  how  large  a  mass  of  knowledge  is  already  available  for  mold- 
ing into  a  systematic  body  of  truth  which  may  be  utilized  for  pedagogic 
purposes,  as  well  as  for  inductions  of  scientific  and  practical  value. 
The  summaries  given  by  the  experts  gathered  at  this  graduate  school 
have  emphasized  this  fact  and  shown  in  a  striking  manner  that  agri- 
cultural education  and  research  may  now  be  properly  and  efficiently 
organized  with  reference  to  the  science  of  agriculture  itself,  rather 
than  be  as  heretofore  very  largel}7  a  matter  of  the  sciences  related  to 
agriculture.  This  will  serve  to  stimulate  greatly  the  movement 
already  begun  for  the  reduction  of  the  materials  of  agricultural  science 
to  "pedagogic  form"  for  use  in  colleges  and  secondary  schools,  and 
for  the  reorganization  of  agricultural  institutions  of  research  on  the 
basis  of  the  divisions  and  subdivisions  of  agriculture  instead  of  physics, 
chemistry,  botany,  and  other  primary  and  secondary  sciences.  The 
day  will  thus  be  hastened  when  the" science  of  agriculture  will  rank  as 
one  of  the  great  systems  of  knowledge  of  direct  benefit  to  mankind. 

Improvement  of  Rural  Schools. 

We  are,  without  doubt,  in  this  country  just  on  the  edge  of  a  great 
popular  movement  for  the  improvement  of  the  conditions  of  rural  life 
through  the  improvement  of  the  rural  schools.  As  one  phase  of  this 
movement  there  will  come  the  broadening  of  the  instruction  in  the 
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principles  of  agriculture,  so  that  in  addition  to  college  courses  we 
shall  have  secondary  courses  in  ordinary  and  special  high  schools,  and 
even  some  elementary  instruction  in  the  common  schools.  In  estab- 
lishing the  lines  and  methods  of  secondary  and  elementary  instruction 
in  agriculture  so  that  it  may  be  useful  and  attractive  to  the  masses  of 
our  rural  youth,  the  leaders  in  agricultural  science  gathered  in  the 
Graduate  School  of  Agriculture  this  summer  will  play  an  important 
part,  and  it  is  believed  that  they  have  gone  out  from  this  school  with 
much  inspiration  to  renewed  efforts  in  this  direction.  For  both  the 
thorough  establishment  of  the  science  of  agriculture  and  the  wide 
popularization  of  this  science,  the  new  school  will,  it  is  believed,  be  an 
efficient  agency,  and  I  hope  the  way  may  open  for  it  to  become  a  per- 
manent institution. 

The  Agricultural  Colleges. 

A  number  of  the  agricultural  colleges  have  made  considerable  prog- 
ress during  the  past  year  in  strengthening  and  broadening  their 
courses  in  agriculture.  Specialists  in  agronomy,  animal  husbandry, 
soil  physics,  soil  bacteriology,  dairying,  and  other  branches  of  the 
general  subject  of  agriculture  have  been  added  to  their  faculties. 
This  has  made  it  possible  to  materially  increase  the  number  of  different 
courses  in  agricultural  subjects  offered  to  their  students.  This  is 
especially  true  of  the  short  or  special  courses  in  agriculture  for  stu- 
dents who  for  one  reason  or  another  are  not  able  to  take  the  entire 
course  leading  to  the  bachelor's  degree. 

Statistics  of  attendance  at  the  land-grant  colleges  for  the  year  1901 
show  that  over  42,000  students  were  enrolled.  This  was  an  increase 
of  nearly  7  per  cent  over  the  attendance  for  the  previous  year.  The 
total  attendance  upon  four-year  courses  in  agriculture  (including 
dairying)  increased  more  than  26  per  cent.  The  number  of  students 
in  special  courses  has  fallen  off  relatively,  indicating  a  growing  recog- 
nition of  the  greater  value  of  the  full  collegiate  course  in  agriculture 
as  compared  with  specialization  along  narrow  lines  in  undergraduate 
work. 

During  the  past  two  years  there  has  been  a  remarkable  increase  in 
the  number  of  buildings  erected  at  these  colleges.  It  is  estimated  that 
during  this  period  at  least  12,000,000  have  been  spent  by  the  States 
for  this  purpose.  In  these  buildings  there  are  not  only  improved 
facilities  for  instruction  in  the  sciences  related  to  agriculture,  but  also 
more  particularly  for  the  teaching  of  the  different  branches  of  the 
science  of  agriculture  itself.  The  changes  in  equipment  and  in  the 
organization  of  faculties  have  put  college  instruction  in  agriculture 
largely  on  a  new  basis.  Since  the  new  courses  deal  much  more  largely 
directly  with  agriculture,  both  as  an  art  and  a  science,  the  students 
are  not  onlv  well  trained  in  the  theory  of  agriculture,  but  are  brought 
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much  more  closely  into  sympathy  and  actual  contact  with  the  practice 
of  the  art.  Each  }^ear  the  chasm  which  formerly  existed  between 
science  and  practice  is  being  more  strongly  bridged.  Stronger  bonds 
of  sympathy  and  effort  are  uniting  scientists  and  farmers  through 
the  medium  of  the  agricultural  institutions.  The  colleges  therefore 
not  only  occupy  a  better  position  in  the  educational  world,  but  they 
are  also  more  strongly  intrenched  in  the  confidence  and  support  of  the 
great  masses  of  practical  men. 

Secondary  and  Elementary  Schools  of  Agriculture. 

Institutions  for  secondary  and  elementary  instruction  in  agriculture 
are  becoming  more  numerous.  Schools  of  this  class  already  established 
have  been  continued,  new  schools  are  being  established,  and  courses  of 
instruction  in  agriculture,  nature  study,  and  gardening  are  being  intro- 
duced into  existing  public  and  private  schools.  The  marked  success 
of  the  agricultural  high  schools  established  in  connection  with  the  uni- 
versities of  Minnesota  and  Nebraska  indicates  that  there  is  a  demand 
for  agricultural  courses  of  parallel  degree  with  those  offered  in  various 
manual  arts  in  our  city  high  schools.  Already  there  is  a  promising 
movement  for  the  establishment  of  special  agricultural  high  schools  in 
different  localities  separate  from  the  colleges,  and  some  instruction  in 
agriculture  is  now  given  in  a  number  of  normal  and  public  high  schools. 
Students  taking  such  high-school  courses  would  undoubtedly  be  able 
to  better  appreciate  the  work  of  this  Department  and  the  agricultural 
experiment  stations  and  would  have  a  better  outlook  regarding  the 
movements  of  our  times  for  the  improvement  of  agriculture,  which 
would  enable  them  to  become  intelligent,  progressive,  and  successful 
farmers.  All  over  our  countiy  farmers  are  sending  their  children  to 
public  high  schools  and  paying  tuition  for  their  instruction.  They 
have,  therefore,  good  reason  to  urge  that  courses  on  subjects  related 
to  agriculture  should  be  introduced  into  these  schools,  especially  in 
towns  which  are  wholly  or  largely  dependent  on  the  neighboring  farms 
for  their  commercial  success,  if  not  their  very  existence. 

Since  the  funds  expended  in  promoting  technical  education  in  agri- 
culture are  in  the  nature  of  investments  which  will  be  richly  repaid  in 
larger  amounts  of  assessable  farm  property  and  the  increased  wealth 
that  comes  from  improved  farm  products,  both  the  States  and  the 
local  communities  can  well  afford  to  make  liberal  contributions  to  the 
support  of  courses  in  agriculture  in  the  secondary  schools  as  well  as  in 
the  agricultural  colleges. 

Progress  is  also  being  made  in  the  movement  for  the  consolidation 
of  rural  schools  which  has  already  resulted  in  improved  conditions  in 
the  schools  of  Ohio,  Massachusetts,  Iowa,  and  other  States.  Such 
consolidation  makes  it  possible  to  introduce  nature  study  in  which 
matters  pertaining  to  agriculture,  horticulture,  and  domestic  arts  are 
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easil}T  included.  Several  States  have  already  passed  laws  requiring 
teachers  to  prepare  themselves  to  give  instruction  in  nature  study  and 
agriculture,  and  exercises  and  illustrative  material  for  such  work  are 
being  more  frequently  published,  often  with  the  aid  of  the  teachers  in 
the  agricultural  colleges. 

Another  closely  allied  movement  at  present  manifest  principally  in 
the  city  schools  is  the  school-garden  movement — the  introduction  of 
garden  work  with  flowers  and  vegetables  into  the  graded  schools  as  a 
weekly  or  semiweekly  exercise.  Wherever  work  of  this  kind  has  been 
tried  under  proper  supervision  it  has  aroused  considerable  interest  on 
the  part  of  the  students,  has  furnished  excellent  material  for  nature- 
study  work,  and  has  correlated  well  with  the  other  studies  in  the  curri- 
culum. 

Farmers'  Institutes. 

In  nry  last  annual  report  1  recommended  that  an  appropriation  of 
$5,000  be  given  to  enable  the  Office  of  Experiment  Stations  to  under- 
take work  connected  with  the  promotion  of  the  farmers'  institute  sys- 
tem in  this  country.  The  appropriation  was  to  be  used  in  employing- 
an  officer  who  would  devote  his  time  and  energy  to  this  work,  visit 
institute  workers  and  advise  them  regarding  the  wa}Ts  in  which  the 
Department  might  help  the  institutes,  study  the  problems  of  institute 
management  at  home  and  abroad,  and  seek  to  shape  the  Department's 
work  for  the  institutes  so  that  it  might  be  most  helpful  to  this  enter- 
prise. As  the  matter  was  finally  fixed  in  the  appropriation  act,  only 
about  $2,000  of  the  income  of  the  Office  of  Experiment  Stations  for 
the  current  fiscal  year  can  be  used  for  this  purpose.  This  is  entirely 
inadequate  for  the  work  planned,  but  will  be  used  in  gathering  statis- 
tics of  the  institute  movement  and  in  employing,  during  a  part  of  the 
year,  an  officer  who  will  be  retained  as  farmers'  institute  specialist,  if 
Congress  shall  provide  sufficient  means  for  continuing  the  work. 

Farmers'  institutes  are  now  held  in  ttl  States  and  Territories,  includ- 
ing Hawaii.  Nearly  complete  returns  from  40  States  and  Territories 
show  that  in  the  areas  reported  about  2,300  institutes  are  held  annually; 
that  the  funds  expended  by  the  different  States  and  Territories  in 
support  of  these  institutes  (not  including  expenses  incurred  by  local 
authorities)  amounted  to  about  $196,000  per  annum,  and  that  about 
709,000  people  attended  the  institutes.  The  number  of  students  taking 
the  agricultural  course  at  the  agricultural  colleges  in  the  same  States 
and  Territories  during  the  year  ended  June  30,  1901,  was  9,623,  includ- 
ing those  who  are  recorded  as  attending  courses  in  household  economy. 
dairying,  and  veterinary  science. 

The  total  number  of  persons  reached  by  the  farmers'  institutes  and 
the  agricultural  colleges  (about  720,000)  is,  however,  only  a  small  per- 
centage (7.2  per  cent)  of  those  actually  engaged  in  agricultural  pur- 
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suits  (about  10,000,000).  The  publications  of  the  experiment  stations 
are  sent  to  about  500,000  farmers.  A  great  need  of  our  educational 
system  is,  therefore,  wider  dissemination  of  the  results  of  agricultural 
study  and  research  among  those  now  actually  engaged  in  farming. 

I  recommend  that  an  appropriation  of  $6,000  be  made  by  Congress 
to  enable  the  Office  of  Experiment  Stations  to  aid  the  farmers'  insti- 
tutes during  the  fiscal  year  1904. 

Experiment  Stations  in  Alaska. 

Agricultural  experiment  stations  were  maintained  during  the  fiscal 
year  1902  at  Sitka,  Kenai,  and  Rampart.  The  experimental  work  has 
included  the  growing  of  cereals  and  vegetables,  methods  of  reclama- 
tion, drainage,  and  fertilization  of  land,  and  the  curing  and  ensiling  of 
forage  crops.  In  all  these  lines  successful  results  were  obtained,  and 
much  information  which  will  be  of  use  to  persons  attempting  agricul- 
ture in  Alaska  was  acquired.  The  survey  of  different  portions  of 
Alaska  with  reference  to  their  agricultural  possibilities  was  continued. 
The  special  agent  in  charge  made  a  journey  through  a  large  portion  of 
the  Yukon  River  Valley.  A  reconnoissance  of  the  Copper  River 
regions  and  portions  of  the  Fortymile  country  and  the  Tanana  River 
Valley  was  made  during  September,  1901,  by  the  assistant  who  had 
been  in  charge  of  the  station  work  at  Rampart.  He  estimated  that  in 
the  region  covered  by  his  journey  there  was  some  2,000,000  acres  of 
land  suitable  for  farming  and  pasture.  Grass  grew  abundantly  and 
luxuriantly  in  large  regions. 

The  distribution  of  seed  of  hardy  varieties  of  vegetables,  cereals, 
and  grasses  has  been  continued  and  extended,  seed  for  use  the  present 
season  having  been  sent  to  some  750  addresses.  Many  reports  of 
trials  of  seed  previously  sent  have  been  received,  and  in  this  way 
much  useful  information  has  been  secured.  It  is  evident  that  the 
efforts  made  by  the  Department  to  aid  the  residents  of  Alaska  in  their 
agricultural  work  by  distributing  improved  varieties  of  seeds  have 
produced  beneficial  results.  Not  only  has  this  been  of  advantage  to 
the  white  population,  but  the  natives  also  are  learning  to  cultivate 
gardens,  and  it  is  reliably  reported  that  there  is  a  large  increase  in  the 
number  of  natives  who  attempt  to  cultivate  small  patches  of  ground. 

The  equipment  of  the  stations  in  Alaska  has  been  increased  by  the 
erection  of  a  barn,  cottage,  and  small  blacksmith  shop  at  Sitka  and 
the  completion  of  a  small  station  building  at  Kenai.  During  the 
present  year  a  beginning  will  be  made  of  establishing  a  nursery  of 
hardy  fruits  at  Sitka.  Only  a  limited  amount  of  work  in  this  line  can 
be  done  until  a  horticulturist  is  added  to  the  station  staff.  It  is  also 
planned  to  secure  a  small  flock  of  Angora  goats,  with  a  view  to  ascer- 
taining whether  these  animals  can  be  successfully  reared  in  the  coast 
region  of   southern  Alaska.     The  plants   naturally  growing  in  this 
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region  will  furnish  abundant  forage  for  goats.  The  work  at  Kenai 
will  be  continued  and  similar  operations  will  be  carried  on  at  Rampart 
and  Wood  Island  and  in  the  Copper  River  region. 

It  is  hoped  to  complete  the  headquarters  building  at  Sitka  during 
the  present  year.  The  cost  of  this  work  will  be  about  §2,000.  As 
soon  as  possible  a  small  herd  of  cattle  should  be  placed  at  the  Kenai 
station  and  experimental  work  in  animal  husbandry  begun.  This 
would  involve  the  building  of  a  barn  there  and  the  employment  of 
additional  laborers.  The  station  at  Sitka  should  have  an  equipment 
of  chemical  apparatus  sufficient  for  simple  chemical  work. 

As  long  as  the  income  of  the  stations  is  on  the  present  basis  it  will 
not  be  possible  to  do  more  than  maintain  the  stations  at  Sitka  and 
Kenai  and  do  a  very  limited  amount  of  work  at  one  or  two  places  in 
the  interior. 

Haw  ah  Experiment  Station. 

A  large  amount  of  work  has  been  done  at  the  Hawaii  experiment 
station  during  the  past  year  in  clearing  and  preparing  for  cultivation 
portions  of  the  tract  reserved  for  the  station  and  establishing  planta- 
tions of  fruit  and  other  valuable  trees  and  experimental  plats.  The 
buildings  begun  the  previous  year  were  completed,  and  the  station  now 
possesses  a  residence  for  the  special  agent  in  charge,  an  office  and 
laboratory,  stable,  cottages  for  laborers,  water  tanks,  etc. 

Experiments  have  been  begun  with  potatoes  and  taro  to  overcome 
the  very  destructive  diseases  which  seem  to  threaten  the  extinction  of 
these  crops.  Taro  forms  the  principal  food  of  the  Hawaiians,  and  the 
ravages  of  the  blight  have  so  curtailed  the  supply  that  there  has  been 
actual  suffering  in  some  places  because  of  the  shortage.  At  present 
the  experiments  are  being  confined  to  the  lowland  taro,  and  an  effort 
is  being  made  to  find  some  remedy  for  the  disease  that  attacks  the 
root.  Dry-land  taro  does  not  appear  to  be  as  susceptible  to  disease,  but 
it  will  be  studied  also.  It  was  found  in  many  cases  that  immature  and 
diseased  cuttings  were  used  for  planting.  The  lowland  form  of  taro 
requires  extensive  irrigation,  and  in  practice  the  land  is  kept  flooded 
for  a  considerable  time.  Wherever  the  water  was  allowed  to  become 
stagnant  it  was  found  that  the  root  rot  was  most  prevalent.  By  the 
use  of  fertilizers  it  was  found  possible  to  actively  stimulate  the  growth 
of  the  plant  and  make  it  less  liable  to  disease.  Wherever  a  liberal 
application  of  lime  was  made  there  was  no  disease,  and  with  care  in 
the  management  of  the  water,  selection  of  cuttings,  rotation  of  crops, 
use  of  lime  and  fertilizers  it  was  found  possible  to  not  only  reduce 
the  disease,  but  to  considerably  increase  the  production  of  the  crop. 

The  experiments  with  potatoes  were  conducted  upon  the  island  of 
Maui  in  cooperation  with  one  of  the  residents  of  that  island.  This 
island  formerly  produced  the  most  of  the  potatoes  grown  in  the  archi- 
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pelago.  A  disease  locally  known  as  black  rot  has  for  ten  or  more  years 
been  seriously  depreciating  the  crop.  This,  as  has  been  determined 
by  the  station  authorities,  is  due  to  a  soil  fungus,  and  experiments  are 
being  undertaken  to  combat  it.  In  the  field  investigations  45  varieties 
of  potatoes  were  grown  under  similar  conditions,  and  marked  differ- 
ences were  noted  in  the  susceptibility  of  the  varieties  to  disease.  This 
work  is  to  be  followed  up  in  the  hope  that  some  sorts  may  be  found 
which  are  nearly  or  quite  resistant  to  disease. 

Investigations  were  begun  on  the  diseases  of  poultry,  and  a  bulletin 
was  issued  in  which  suggestions  were  given  for  the  care  of  fowls  and 
treatment  of  the  diseases  to  which  they  are  especially  subject,  and  as 
a  result  of  which  poultry  and  eggs  are  excessively  expensive  in  the 
Hawaiian  markets. 

Attention  has  also  been  given  to  fiber  plants,  mangoes,  the  castor 
bean,  pineapples,  peppers,  and  rubber  and  cork  oak  trees,  and  other 
plants  believed  worthy  of  investigation  and  development.  A  study 
has  also  been  made  regarding  the  use  of  pumps  for  irrigation  purposes 
in  the  Hawaiian  Islands,  where  the  pumping  of  water  for  this  purpose 
has  in  all  probabilit}^  reached  its  highest  development.  Members  of 
the  station  staff  have  visited  other  islands  of  the  group  and  an  attempt 
has  been  made  to  get  into  touch  with  all  the  agricultural  communities. 
Farmers'  institutes  are  being  organized  under  the  auspices  of  the  sta- 
tion. Bulletins  on  chickens  and  their  diseases  and  on  taro  have  been 
prepared  and  others  are  in  course  of  preparation.  It  is  clear  that  there 
is  a  wide  field  for  agricultural  investigations  in  this  Territory.  O wing- 
to  local  conditions  of  soil,  temperature,  rainfall,  and  other  natural 
conditions,  the  station  will  be  obliged  to  do  much  work  in  different 
localities. 

The  presence  of  enormous  numbers  of  destructive  insects  is  one  of 
the  chief  obstacles  to  agriculture  in  Hawaii.  The  land  areas  are  small 
and  the  uniformity  of  seasonal  temperatures  presents  no  check  to  the 
development  of  insects  which  may  have  been  introduced  from  conti- 
nental regions.  As  a  result  the  insects  speedily  lose  their  distinctive 
habits.  Many  of  the  introduced  species  no  longer  have  a  definite  life 
period,  but  breed  at  all  seasons  and  are  practically  in  continuous  exist- 
ence throughout  the  year,  swarm  following  swarm,  with  no  intervening 
period  when  the  land  is  free  from  their  ravages. 

There  are  a  number  of  serious  fungous  diseases  of  plants  which  require 
investigation,  both  because  of  the  local  losses  caused  by  them  and  on 
account  of  the  possibility  of  their  being  carried  to  other  parts  of  the 
islands.  The  work  on  the  taro  rot  and  the  Fusarium  disease  of  the 
potato  will  need  to  be  continued  for  several  years. 

There  are  many  problems  of  both  scientific  and  practical  interest 
which  require  the  services  of  a  chemist.  Soil  and  water  analyses,  the 
study  of  the  role  of  mineral  nutrients  in  plants  and  soils,  the  composi- 
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tion  of  Hawaiian  foods  and  feeding  material  all  should  be  given  atten- 
tion. Investigations  should  be  made  as  the  occasion  requires  of  other 
agricultural  products  which  may  lead  to  the  establishment  of  local 
industries,  such  as  fiber  plants,  tans,  dyestuffs,  rubber,  vanilla,  coffee, 
tobacco,  silk,  fruits,  and  vegetables. 

Considering  the  numerous  agricultural  problems  requiring  investi- 
gation in  the  Territory  of  Hawaii,  the  experiment  station  there  should 
have  added  to  the  station  force  a  chemist;  the  apparatus  and  other  equip- 
ment should  also  be  increased,  and  provision  made  for  the  Drinting  and 
distribution  of  station  publications. 

Porto  Rico  Experiment  Station. 

The  agricultural  experiment  station  in  Porto  Rico  is  now  established 
on  a  permanent  basis.  This  result  has  been  secured  through  the  coop- 
eration of  the  insular  government  and  legislature.  A  bill  appro- 
priating Slo, 000  for  the  purchase  of  a  suitable  tract  of  land  for  the  sta- 
tion was  passed  in  February,  1902.  Under  this  law  bids  were  called 
for  which  were  closed  the  12th  of  May.  The  result  of  these  negotia- 
tions was  the  purchase  of  approximately  230  acres  of  land  adjacent  to 
the  city  of  Mayaguez.  The  land  is  varied  in  character  and  well  located 
with  reference  to  the  city.  It  gives  promise  of  making  a  very  desir- 
able site  on  which  to  carry  out  the  objects  of  the  experiment  station. 

On  this  tract  it  is  proposed  to  begin  field  tests  of  leguminous  crops, 
grasses,  corn,  rice,  beans,  and  vegetables.  A  nursery  and  orchard  of 
tropical  fruits,  including  those  grown  on  the  island,  and  promising 
varieties  from  other  countries  will  be  established  for  experimental 
purposes.  With  the  temporary  experiments  undertaken  last  year 
much  useful  information  has  been  obtained  regarding  soil  and  climatic 
conditions  as  related  to  the  growth  of  crops  in  the  island.  An  important 
studjT  has  also  been  made  of  the  Changa,  a  mole  cricket,  which  is  the 
most  injurious  insect  of  the  island,  and  a  bulletin  regarding  this  insect 
■will  soon  be  published  in  both  Spanish  and  English  for  distribution  in 
Porto  Rico.  Experiments  looking  toward  the  improvement  of  coffee, 
now  grown  so  largely  in  the  island,  have  already  been  well  begun, 
and  it  is  proposed  to  extend  them  materially  during  the  coming  year. 

It  is  important  that  the  Porto  Rico  station  should  undertake  experi- 
ments with  live  stock,  but  it  will  not  be  possible  to  do  much  in  this 
direction  unless  the  resources  of  the  station  are  increased.  Additional 
funds  will  be  required  for  the  employment  of  a  competent  live-stock 
expert,  the  purchase  of  animals,  and  the  general  expenses  of  feeding 
experiments.  In  order  to  effectively  conduct  experiments  with  fruits 
a  horticulturist  should  be  added  to  the  station  staff. 

Now  that  the  Porto  Rico  station  is  permanently  located,  it  should, 
in  my  judgment,  receive  the  same  financial  support  from  the  National 
Treasuiy  as  is  given  to  the  stations  organized  under  the  act  of  Con- 
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gress  of  March  2,  1887.  Considering  the  large  population  to  be 
maintained  by  agriculture  in  Porto  Rico,  every  effort  should  be  made 
to  develop  the  agricultural  resources  of  the  island.  The  station  will 
be  called  upon  to  aid  in  the  solution  of  a  great  variety  of  problems. 
The  range  and  effectiveness  of  its  work  will  necessarily  be  limited  by 
the  funds  at  its  command.  When  the  nation  does  as  much  for  the 
Porto  Rico  station  as  for  stations  in  the  other  States  and  Territories, 
there  will  still  be  need  for  additional  financial  assistance  from  the 
insular  government.  The  cordial  support  which  has  been  given  the 
station  by  the  Government  and  the  substantial  grant  of  money  voted 
by  the  insular  legislature  for  the  purchase  of  land  for  the  station  have 
given  evidence  that  the  people  and  government  of  Porto  Rico  appre- 
ciate the  importance  of  this  enterprise  and  are  willing  to  supplement 
the  efforts  of  the  National  Government  in  this  direction.  As  the  work 
of  the  station  develops,  additional  buildings  and  equipment  will  be 
needed,  and  it  is  confidently  expected  that  these  requirements  will  be 
met  by  the  local  legislature. 

Nutrition  Investigations. 

The  nutrition  investigations  have  been  continued  along  the  same  lines 
as  heretofore,  including  dietary  studies,  and  digestion,  cooking,  and 
metabolism  experiments.  These  studies  have  been  carried  on  in  coopera- 
tion with  universities  and  experiment  stations  in  Maine,  Massachusetts, 
Connecticut,  New  York,  Tennessee,  Illinois,  California,  Minnesota, Ver- 
mont, and  Georgia.  The  respiration  calorimeter  used  in  these  investi- 
gations has  been  improved,  and  the  studies  during  the  past  year  with 
this  apparatus  have  had  reference  especially  to  the  relative  efficiency 
of  fats  and  carbohydrates  as  sources  of  energy  for  the  performance  of 
muscular  work.  To  further  study  the  relation  of  diet  to  muscular 
work,  dietary  studies  with  lumbermen  performing  severe  work  in  the 
forests  of  Maine  have  been  made.  Among  other  subjects  of  investi- 
gation have  been  the  digestibility  and  nutritive  value  of  bread  made 
from  different  kinds  of  Hour;  the  effect  of  cooking  on  the  nutritive 
value  and  digestibility  of  different  kinds  and  cuts  of  meat;  the  rela- 
tive nutritive  value  of  different  kinds  and  combinations  of  fruits  and 
nuts,  and  the  comparative  metabolism  of  nitrogen,  sulphur,  and  phos^ 
phorus.  Five  bulletins  regarding  the  results  of  nutrition  investiga- 
tions were  published  during  the  past  year.  Special  efforts  have  been 
continued  to  bring  the  results  of  this  work  to  the  attention  of  schools 
and  colleges,  physicians,  scientists,  superintendents  of  public  institu- 
tions, persons  engaged  in  philanthropic  enterprises,  etc. 

At  the  summer  school  of  nutrition  and  bacteriology,  held  at  Wes- 
leyan  University,  Middletown,  Conn.,  in  July,  1902,  under  the  direc- 
tion of  the  special  agent  in  charge  of  nutrition  investigations  in  con- 
nection with  his  work  as  professor  in  that  institution,  the  methods  and 
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results  of  the  nutrition  investigations  of  this  Department  were  explained 
to  a  considerable  number  of  teachers  of  domestic  science  from  dif- 
ferent regions,  and  others  who  have  engaged  to  a  greater  or  less  extent 
in  the  teaching  of  nutrition,  bacteriology,  and  kindred  subjects  in  the 
agricultural  colleges  and  other  institutions. 

As  stated  in  my  previous  report,  it  is  very  desirable  to  extend  the 
nutrition  investigations  through  a  S}Tstematic  study  of  dietaries  in  pub- 
lic institutions.  Plans  for  beginning  this  work  have  already  been  made 
and  considerable  material,  including  summaries  of  results  of  early 
investigations,  has  been  collected.  Through  an  arrangement  with  Dr. 
A.  B.  Richardson,  superintendent  of  the  Government  Hospital  for 
the  Insane  in  the  District  of  Columbia,  dietary  studies  will  be  made  in 
that  institution  during  the  current  year  in  accordance  with  plans  fur- 
nished by-  this  Office. 

In  early  times  the  idea  was  prevalent  that  the  diet  of  prisoners  and 
other  delinquent  classes  should  be  so  poor  and  inadequate  that  it  con- 
stituted a  punitive  measure.  This  is  now  recognized  as  wrong,  and 
most  civilized  nations  endeavor  to  feed  such  persons  adequately.  The 
food  requirements  obviously  vary  with  the  amount  of  work  performed, 
and  in  most  cases  it  is  essential  that  the  cost  of  the  food  be  moderate. 
Food  investigations  are  required  in  prisons  and  other  institutions  in 
order  that  satisfactory  dietary  standards  may  be  formulated,  and  also 
to  compare  the  rations  actually-  fed  with  proposed  standards.  The  im- 
portance of  such  studies  has  been  often  recognized  in  the  past;  for 
instance,  under  the  authority  of  the  institutions'  commissioner  in 
Boston,  Mass.,  dietary  investigations  were  carried  on  in  a  number  of 
reformatories,  etc. ,  in  that  city.  Studies  have  also  been  made  at  the 
reformatory  at  Elmira,  N.  Y.,  some  of  which  had  the  special  object 
of  determining  whether  it  was  possible  to  favorably  affect  the  moral 
welfare  of  inmates  through  their  diet. 

Under  special  government  authority  the  diet  in  Scotch  prisons  has 
been  recently  studied,  and  mention  may  also  be  made  of  recent  work 
of  a  similar  nature  in  Berlin.  In  many  cases  it  has  been  found  that  it 
is  possible  to  furnish  a  more  satisfactory  diet  and  at  the  same  time 
diminish  the  cost. 

Nutrition  investigations  have  also  been  made  in  almshouses,  orphan 
asylums,  and  similar  charitable  institutions  in  times  past  in  this  and 
other  countries — Germany  having  taken  the  lead.  The  importance  of 
providing  a  proper  diet  for  inmates  of  such  institutions  has  received 
government  recognition  in  Great  Britain,  and  investigations  bearing 
on  the  subject  have  been  undertaken  there.  An  adequate  diet  should 
unquestionably  be  supplied  to  all  who  are  dependent  on  charit}-  of  this 
sort.  The  numerous  studies  which  have  been  made  show  that  with 
proper  care  good  food  may  be  provided  at  a  reasonable  cost.  While 
the  diet  in  many  institutions  is  undoubtedly  satisfactory  as  regards 
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kind  and  cost,  it  is  not  too  much  to  say  that  in  very  many  others  diet- 
ary studies  would  show  the  possibility  of  diminishing  the  cost  and  at 
the  same  time  improving  the  quality.  The  benefit  to  the  inmates  and 
saving  of  public  money  in  this  way  seem  worthy  of  all  possible  effort. 

In  previous  reports  I  have  called  attention  to  the  fact  that  investi- 
gations were  needed  to  determine  the  food  habits  and  requirements  of 
residents  of  tropical  countries.  This  matter  is  becoming  of  increasing 
importance,  owing  to  the  continuance  of  soldiers,  sailors,  and  civil 
officers  of  the  United  States  in  such  regions.  This,  and  the  fact  that 
large  numbers  of  our  people  are  called  to  tropical  regions  by  our 
rapidly  extending  commerce,  would  seem  to  justify  the  institution  of 
such  investigations  to  determine  the  most  suitable  diet  under  the  new 
climatic  conditions.  It  is  well  known  that  a  suitable  diet  is  a  mattei 
which  has  a  great  effect  upon  the  maintenance  of  good  health  of  old 
residents  in  tropical  countries,  and  is  even  more  important  for  recent 
arrivals.  The  U.  S.  Army  has  devoted  considerable  attention  to  this 
subject,  as  have  also  German,  British,  and  other  European  investiga- 
tors, generally  under  the  auspices  of  the  army  or  navy  of  their  respec- 
tive Governments.  The  lack  of  agreement  regarding  the  diet  best 
suited  to  residents  of  the  Tropics  shows  that  more  extended  investiga- 
tions are  required. 

The  economic  feeding  of  troops  and  other  residents  in  tropical 
regions  obviously  depends  in  some  measure  upon  the  utilization  of 
local  food  products.  Many  of  these  products  are  comparatively 
unknown  outside  the  Tropics,  and  their  food  value  has  never  been 
studied. 

Irrigation  Investigations. 

Two  causes  have  operated  during  the  past  year  to  increase  the  inter- 
est in  the  Department's  work  for  irrigated  agriculture.  One  was  the 
desire  of  the  arid  States  for  the  creation  of  conditions  which  will  result 
in  the  largest  and  best  use  of  the  water  supply,  and  the  other  the 
drought  which  prevailed  throughout  the  Middle  West  in  1901  and  in  the 
South  during  1901  and  the  present  year.  As  a  result  of  this  interest, 
requests  for  information  and  advice  have  been  far  more  numerous  than 
ever  before,  and  it  is  only  through  the  increased  appropriation  made 
by  the  last  Congress  and  the  better  organization  of  the  work  that  these 
demands  have  been  met. 

The  distribution  and  use  of  Western  rivers  require  that  the  irriga- 
tion industry  shall  be  organized,  and  in  order  to  provide  for  this  it  is 
necessary  that  there  be  a  better  understanding  of  the  subject  than  now 
exists.  The  first  need  is  for  the  facts.  We  need  to  know  how  much 
water  is  being  used,  where  it  is  "being  used,  how  much  water  is 
required  for  the  maturing  of  crops,  how  it  can  be  distributed  with  the 
least  loss,  and  how  applied  to  the  best  advantage.     This  information 
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the  Department  is  securing  and  disseminating  through  this  investiga- 
tion, and  in  doing  this  it  has  enlisted  in  its  service  many  of  the  leading 
irrigation  engineers  and  scientists  of  the  arid  States.  The  services  of 
these  men  would  have  involved  a  prohibitory  expense  if  it  had  been 
necessary  to  employ  them  continuously,  but  through  cooperative 
arrangements  with  the  State  agricultural  colleges  and  experiment 
stations  and  the  State  engineers'  offices  the  scope  of  both  local  and 
national  investigations  has  been  broadened  and  made  more  effective, 
while  the  outlay  to  each  of  the  parties  to  these  arrangements  has  been 
greatly  reduced. 

THE    DISTRIBUTION   AND   USE    OF   WATER. 

The  Department  is  now  making  measurements  of  the  water  used  in 
irrigation  in  all  of  the  arid  States  but  one  and  in  a  number  of  humid 
States.  The  results  of  these  studies  during  the  past  three  years,  while 
not  conclusive,  have  already  done  much  to  educate  farmers  and  ditch 
managers  as  to  the  direction  from  which  improvements  of  methods 
and  practices  must  come.  They  have  made  plain  the  need  of  better 
work  in  constructing  and  maintaining  canals.  They  have  shown  that 
the  water  lost  through  leakage  in  transit  is  far  greater  than  has  been 
generally  supposed,  and  that  its  loss  causes  a  double  injury.  It  returns 
in  mati}T  instances  to  the  surface  of  lower-lying  fields  and  converts 
productive  areas  into  unsightly  swamps  and  marshes,  rendering  them 
for  the  time  practically  worthless.  The  loss  of  water  through  evapora- 
tion from  these  submerged  areas  is  large.  If  this  could  be  prevented 
and  the  water  saved  applied  to  crops  it  would  largely  increase  the 
cultivated  area.  One  of  the  leading  lines  of  work  of  these  investiga- 
tions will  therefore  be  a  more  careful  study  of  losses  from  seepage,  in 
order  to  determine  measures  by  which  this  can  be  lessened. 

In  a  number  of  instances  these  studies  have  led  to  careful  inquiries 
by  canal  owners  to  determine  whether  or  not  it  will  be  profitable  to 
cement  the  main  ditches  and  canals,  and  to  requests  for  further  assist- 
ance from  this  investigation  to  determine  how  this  may  be  done  to  the 
best  advantage.  The  Report  of  Irrigation  Investigations  for  1901  will 
give  the  methods  pursued  and  the  cost  of  cementing  one  of  the  prin- 
cipal canals  of  southern  California. 

DRAINAGE    SURVEYS. 

In  response  to  numerously  signed  petitions  from  the  agricultural 
and  horticultural  interests  of  the  valley  of  Kings  River,  in  California, 
the  Department  has  carried  on  a  comprehensive  drainage  survey  to 
determine  what  plans  can  be  best  adopted  for  relief  of  the  overwatered 
lands  of  that  section.  This  work  has  been  under  the  direction  of  Prof. 
O.  V.  P.  Stout,  of  the  University  of  Nebraska,  and  the  report,  which 
is  now  approaching  completion,  will  give  the  plans  and  estimates  for 


REPORT    OF    THE    SECRETARY    OF    AGRICULTURE.  CXI 

two  methods  of  removing  the  surplus  water  and  making  it  available 
for  use  elsewhere.  The  carrying  out  of  these  plans  will  probably 
require  additional  legislation  on  the  part  of  the  State,  and  a  local  com- 
mittee has  been  formed  to  frame  bills  and  promote  the  enactment  of 
needed  laws. 

At  the  request  of  the  Hon.  A.  J.  McCune,  State  engineer  of  Colo- 
rado, the  Department  has  assisted  in  the  investigation  of  the  drainage 
problems  of  that  State.  This  work  is  under  the  direction  of  C.  G. 
Elliott,  a  drainage  engineer  of  wide  experience.  The  information 
already  gained  makes  it  certain  that  these  studies  are  to  be  worth 
many  times  their  cost,  both  to  the  localities  where  they  have  been 
carried  on  and  in  their  influence  on  the  larger  and  better  use  of  the 
water  suppl}T.  Some  fears  have  been  expressed  that  the  water  coming 
from  these  drains  would  be  unfit  for  use  because  of  the  large  per- 
centage of  alkali  it  contained,  but  analyses  made  by  the  State  experi- 
ment stations  of  Colorado  and  California  have  shown  that  this  is  not 
the  case. 

STUDIES    OF   IRRIGATION   LAWS. 

The  larger  problems  which  the  complete  use  of  Western  rivers  is 
destined  to  create  and  the  measure  of  public  control  which  recent  irri- 
gation legislation  renders  inevitable  gives  added  interest  to  the  Depart- 
ment's studies  of  the  legal  and  economic  phases  of  irrigation.  The 
division  of  the  water  of  streams  among  farms  scattered  for  hundreds  of 
miles  along  their  courses,  so  that  each  acre  cultivated  shall  receive  its 
just  share  of  the  common  water  supply,  is  one  of  the  most  complex 
administrative  problems  which  confronts  Western  agriculture,  and  the 
establishment  of  titles  to  these  streams  by  methods  which  shall  pre- 
vent speculative  appropriations  of  water  and  the  creation  of  water 
monopolies  is  one  of  the  imperative  needs  of  the  immediate  future. 

The  larger  opportunities  which  national  aid  affords  should  awaken 
the  civic  pride  of  the  States  benefited  in  seeing  to  it  that  not  only  in 
material  development  but  in  their  institutions  the  irrigation  systems 
of  this  country  rank  among  the  foremost  of  the  world. 

A  beginning  of  the  studies  of  the  conditions  and  experiences  of  other 
lands  was  made  during  the  past  year.  Mr.  C.  T.  Johnston,  assistant 
chief  of  these  investigations,  visited  Egypt  for  this  purpose.  Through 
the  courtesy  of  Government  officials  he  was  enabled  to  become  fully 
acquainted  with  the  administration  of  the  laws  which  govern  the  use 
of  the  Nile,  and  his  report  will  show  the  character  of  the  rights  to 
water  recognized  and  the  manner  in  which  these  rights  are  enforced 
in  times  of  scarcity.  While  differences  in  conditions  will  doubtless 
prevent  the  adoption  of  many  of  the  methods  pursued,  the  lesson  of 
one  of  the  oldest  irrigated  countries  in  the  world  can  not  fail  to  be  of 
great  interest  and  value  to  one  of  the  youngest.     In  addition,  Mr. 
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Johnston's  report  will  present  man}'  matters  of  practical  information 
regarding*  the  size  and  construction  of  canals,  the  manner  in  which 
water  is  distributed  and  applied  to  crops,  and  the  3Tield  and  value  of 
the  products. 

A  number  of  the  arid  States  are  cooperating  with  the  Department  in 
these  studies  of  sociological  and  legal  problems.  Montana  and  Nevada 
appropriated  money  for  such  studies,  and  the  irrigation  officials  of 
Wyoming,  Colorado,  and  Idaho  have  given  both  personal  and  official 
aid.  No  branch  of  the  Department's  irrigation  work  has  received 
more  cordial  recognition  than  its  studies  of  legal  and  sociological 
questions,  and  it  is  believed  that  they  are  destined  to  exert  a  beneficent 
influence  on  the  future  industrial  life  of  the  West. 

IRRIGATION   EN    THE    HUMID   STATES. 

The  development  of  the  rice  industry  in  Louisiana  and  Texas  has 
had  the  effect  of  enormously  increasing  the  value  of  land  hitherto  used 
only  for  grazing  purposes  or  not  at  all.  Its  success  has  led  to  the 
investment  of  large  sums  of  money  and  a  marked  increase  in  the  pop- 
ulation. In  the  amount  of  money  invested  in  canals  and  pumping 
plants  and  in  the  increase  in  the  acreage  reclaimed,  the  rice  districts 
of  Louisiana  and  Texas  have  made  as  great  progress  during  the  past 
two  or  three  years  as  any  of  the  irrigated  districts  of  the  West.  This 
rapid  growth  has  given  rise  to  a  number  of  practical  problems  in 
which  the  aid  of  the  Department  has  been  invoked. 

Establishing  and  maintaining  pumping  plants  requires  a  knowledge 
of  the  amount  of  water  required,  the  cost  of  furnishing  it,  and  the 
methods  by  which  waste  in  use  may  be  reduced  to  the  minimum.  The 
light  rainfall  of  the  past  two  seasons  has  also  made  it  manifest  that  the 
time  is  not  far  distant  when  there  will  be  need  for  establishing  rights 
to  the  use  of  streams  and  some  division  of  their  water  supply  among 
these  irrigators.  During  the  present  season  the  rainfall  from  June 
to  September  was  little  more  than  that  of  many  of  the  arid  States,  and 
this,  combined  with  the  large  increase  in  the  irrigated  acreage,  has 
made  the  drain  on  some  streams  cause  their  current  to  be  reversed  and 
salt  water  to  flow  in  from  the  Gulf. 

The  growth  of  irrigation  in  the  Southern  States  is  not,  however, 
confined  to  the  rice  districts.  During  the  past  year  the  experts  of 
this  investigation  have  furnished  information  and  advice  to  farmers  in 
Georgia,  Alabama,  and  the  Carolinas  under  which  a  number  of  irri- 
gation systems  have  been  installed.  The  drought  of  the  present  season 
has  made  the  first  year's  trial  a  marked  success,  but  it  will  require  a 
number  of  years  to  determine  to  what  extent  irrigation  can  be  profit- 
ably employed  in  this  section.  The  fact  that  the  Department  was  able 
to  answer  these  inquiries  has  saved  large  sums  of  money  to  individual 
farmers.     In  nearly  every  instance  they  had  planned  to  put  in  pumps 
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of  too  small  capacity  to  have  been  of  any  real  service,  and  the  attempts 
would  have  resulted  in  disappointment  and  loss  and  probably  have 
delayed  adoption  of  what  promises  to  be  an  important  aid  to  both 
agriculture  and  horticulture. 

The  cooperative  irrigation  studies  undertaken  in  connection  with 
the  State  experiment  stations-  of  Wisconsin,  Missouri,  and  New  Jer- 
sey have  been  continued,  the  object  being  to  determine  how  far  and 
by  what  method  irrigation  can  be  profitably  employed  in  the  humid 
States. 

In  view  of  the  increased  interest  in  the  questions  with  which  the 
irrigation  investigations  of  this  Department  deal,  growing  out  of  the 
rapid  development  of  our  irrigation  system  under  private  as  well  as 
public  auspices,  there  is  constantly  enlarging  demand  for  the  services 
of  our  irrigation  experts  and  for  the  published  results  of  their  inves- 
tigations. 

Agricultural  Engineering. 

In  order  to  answer  the  inquiries  received  by  the  Department  and  to 
make  the  irrigation  investigations  of  the  greatest  practical  benefit,  it 
has  been  necessary  to  include  studies  of  the  applications  of  power 
whose  relation  to  irrigation  is  made  apparent  only  by  a  thorough 
understanding  of  existing  conditions.  Farmers  under  irrigation  apply 
to  the  Department  for  information  regarding  the  use  of  streams  and 
canals  for  power  purposes.  Many  who  desire  to  irrigate  small  tracts 
apply  to  the  Department  for  information  as  to  whether  or  not  pump- 
ing will  pay,  the  kind  of  pumps  to  be  used,  and  the  amount  of  water 
required.  Inquiries  are  received  as  to  the  relative  economy  of  differ- 
ent forms  of  power,  and  whether  coal,  oil,  gas,  electricity,  or  wind 
power  will  best  serve  the  irrigator's  purposes.  These  questions  should 
be  answered  because  nothing  is  more  wasteful  than  to  have  each  man 
learn  experimentally  for  himself  what  has  been  found  out  elsewhere, 
but  the  attempt  to  do  this  has  made  agricultural  engineering  an  impor- 
tant feature  of  these  investigations,  and  raises  the  question  whether 
the  usefulness  of  the  work  of  this  Department  can  not  be  materially 
augmented  by  entering  upon  a  systematic  study  of  agricultural  engi- 
neering as  related  to  the  interests  of  all  our  farmers. 

The  possibilities  of  this  subject  can  be  illustrated  by  the  one  item  of 
farm  machinery.  In  the  past  twenty  years  the  capital  invested  in  the 
manufacture  of  agricultural  implements  has  increased  from  sixty  to  one 
hundred  and  fifty-seven  millions,  and  the  value  of  the  product  has  more 
than  doubled,  but  more  significant  than  this  increase  in  its  importance 
have  been  the  changes  in  its  character.  Leaving  out  of  consideration 
the  larger  and  more  important  classes  of  farm  machinery,  such  as 
reapers,  mowers,  and  thrashers,  which  are  usually  thought  of  as  sup- 
porting the  claim  that  American  inventive  genius  and  mechanical  skill 
have  surpassed  the  world  in  constructing  farm  machinery,  and  taking 
agr  1902 VIII 
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up  machines  and  implements  but  little  thought  of  in  this  connection, 
it  will  be  seen  that  the  changes  wrought  in  the  past  twenty  years  have 
been  little  less  than  revolutionary,  and  have  been  an  important  factor 
in  maintaining  our  commercial  supremacy.  The  invention  of  the  disk 
harrow  to  supplement  the  types  formerly  used,  the  invention  of  the 
disk  plow  to  compete  with  the  types  in  use  for  centuries,  the  still  more 
recent  invention  of  corn-harvesting  machinery,  all  serve  to  show  the 
rapidity  and  radical  character  of  the  evolution  which  is  now  going  on. 

These  facts,  in  connection  with  the  increasing  demand  for  efficient 
labor-saving  devices  resulting  from  the  growing  scarcity  of  farm 
labor  and  the  organization  and  development  in  foreign  countries 
of  institutions  for  the  systematic  study  and  improvement  of  farm 
machinery,  renders  it  important  that  we  should  not  longer  neglect 
this  field  of  inquiry.  There  is  an  excellent  opportunity  for  the  Depart- 
ment to  do  an  important  service  in  promoting  the  continuance  of  our 
agricultural  supremacy  through  the  use  of  farm  machinery  by  inves- 
tigations regarding  the  fundamental  principles  on  which  the  further 
improvement  of  such  machinery  must  depend. 

At  present  the  Department  is  not  in  a  position  to  answer  the  numer- 
ous requests  for  information  on  these  subjects,  and  these  demands  will 
undoubtedly  increase  with  the  growing  application  of  new  forms  of 
power  to  farm  work  and  the  development  of  new  kinds  of  labor-sav- 
ing machinery.  The  agricultural  colleges  and  experiment  stations 
throughout  the  country  are  beginning  to  realize  the  need  of  such 
studies,  but  they  find  great  difficulty  in  establishing  the  work  on  an 
efficient  basis  owing  to  the  lack  of  definite  information  in  available 
form.  It  is  believed  that  this  Department  should  undertake  to  collate 
and  publish  such  information,  as  well  as  to  institute  investigations 
which  will  keep  the  farmers  and  manufacturers  of  the  country  informed 
of  the  progress  being  made  and  show  them  the  lines  in  which  it  may 
be  extended. 

Investigations  in  agricultural  engineering  should  also  include  prob- 
lems relating  to  the  laying  out  of  farms,  such  as  the  arrangement  of 
buildings,  drains,  water  supply,  and  disposal  of  sewage.  The  character 
of  the  agriculture  of  the  twentieth  century  has  made  farm  buildings  as 
■complex  in  design  and  varied  in  use  as  factories,  and  there  is  a  wide 
field  of  study  for  improvement  in  design  and  for  determination  of  the 
best  material  to  be  used  in  their  construction. 

The  breeders  of  high-bred  and  valuable  live  stock  need  to  give 
almost  as  much  attention  to  stable  sanitation  as  is  given  to  house  sani- 
tation, but  the  data  on  which  to  plan  efficient  systems  of  ventilation 
are  of  the  most  limited  character.  It  is  believed  that  careful  studies 
of  the  designing  of  farm  buildings  will  be  a  benefit  to  agriculture,  not 
only  in  saving  large  sums  of  money  in  the  selection  and  combination 
of  material  used,  but  in  the  adoption  of  more  convenient  and  effective 
plans. 
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Need  of  Adequate  Funds. 

This  review  of  the  work  of  the  Office  of  Experiment  Stations  in  all 
its  phases  shows  very  conclusively  the  necessity  for  more  liberal  appro- 
priations, as  submitted  in  my  estimates  for  the  ensuing  year,  for  carry- 
ing on  the  several  lines  of  work  assigned  to  the  Office  of  Experiment 
Stations.  It  is  particularly  desirable  that  the  stations  in  Alaska,  in 
Hawaii,  and  in  Porto  Rico,  which  are  under  the  direct  supervision  of 
the  Secretary  of  Agriculture,  should  be  as  liberally  dealt  with  in  this 
respect  as  are  the  stations  in  the  several  States  and  Territories  of  the 
Union. 

DIVISION  OF  FOREIGN   MARKETS. 

Investigations  made  by  the  Division  of  Foreign  Markets  regarding 
the  status  of  our  agricultural  export  trade  in  the  principal  markets  of 
the  world  disclose  an  exceptional  activity  on  the  part  of  some  of  our 
most  formidable  competitors  for  that  trade,  and  particularly  such 
countries  as  Australia,  Canada,  and  Argentina.  These  progressive 
exporting  countries  have  within  the  last  few  years  been  taking  exceed- 
ingly active  measures  for  the  extension  of  their  foreign  business.  As 
was  pointed  out  in  a  publication  recentty  issued  by  the  Division  on  the 
subject  of  the  British  agricultural  import  trade,  about  two-thirds  of 
the  farm  produce  required  by  the  British  people  to  supplement  their 
domestic  supply  is  now  being  purchased  from  the  various  competitors 
of  the  United  States.  The  success  of  these  competing  countries  sug- 
gests the  importance  of  constant  watchfulness  in  the  interests  of  our 
own  export  business. 

Agricultural  Exports  in  1902. 

Statistics  recently  prepared  by  this  Division  show  that  the  agricul- 
tural exports  of  the  United  States  for  the  fiscal  year  1902  had  a  value  of 
about  $860,000,000.  In  comparison  with  the  record-breaking  figures 
of  the  preceding  }^ear,  the  value  for  1902  exhibits  a  rather  marked 
decline.  Next  to  the  exceptional  record  for  1901,  however,  it  is  the 
largest  ever  reported,  being  decidedly  above  the  average  of  the  decade. 

The  decline  from  the  high  mark  reached  by  our  agricultural  exports 
in  1901  was  principally  due  to  the  fact  that  a  serious  shortage  in  the 
corn  crop  left  a  comparatively  small  supply  of  this  important  export 
grain  available  for  shipment  to  foreign  markets.  Our  exports  of 
corn  during  1902  amounted  in  value  to  only  $16,000,000,  while  in  1901 
we  sent  abroad  consignments  worth  nearly  $83,000,000.  The  loss  to 
our  trade  through  the  diminished  shipments  of  this  product  alone 
exceeded  $66,000,000. 

Aside  from  the  extraordinary  falling  off  in  corn  exportation,  the 
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most  noticeable  instance  of  decline  occurred  in  the  shipment  of  cotton. 
Our  cotton  exports  for  1902  had  a  value  of  1292,000,000,  or  about 
$23,000,000  less  than  the  figures  recorded  in  1901,  when  there  were 
shipments  worth  $315,000,000. 

Trade  in  Forestry  Products.  . 

The  more  active  interest  recently  aroused  in  the  question  of  forestry 
in  the  United  States  has  created  a  larger  demand  for  statistical  infor- 
mation regarding  our  commerce  in  forestry  products.  To  meet  this 
demand  the  office  devoted  considerable  time  during  the  year  to  the 
preparation  of  statistics  on  the  subject. 

Last  year  the  United  States  exported  nearly  $50,000,000  worth  of 
forest  products.  Lumber  in  its  various  forms,  not  including  heavy 
timber,  comprised  the  principal  item,  the  shipments  under  this  head 
having  a  value  of  about  $26,000,000.  The  exports  of  heavy  timber, 
sawed,  hewn,  or  in  logs,  were  valued  at  about  $10,000,000.  Wood  pulp 
and  the  minor  products  of  the  forest  together  formed  an  item  of  about 
$13,000,000. 

Europe  furnishes  the  principal  foreign  markets  for  American  lumber. 
The  United  Kingdom  is  decidedly  the  largest  purchaser,  but  extensive 
sales  are  also  made  each  year  to  France  and  to  Germany.  Markets  for 
our  lumber,  however,  are  found  in  nearly  eveiy  quarter  of  the  world. 
The  neighboring  countries  of  Canada  and  Mexico  make  considerable 
purchases.  A*  promising  market  is  now  being  developed  on  the  island 
of  Cuba,  where  in  1902  consignments  worth  over  $1,000,000  were 
received.  During  the  last  few  years  a  considerable  export  business 
in  lumber  has  been  established  with  the  Philippine  Islands.  In  1902 
shipments  valued  at  $246,000  found  a  sale  there.  These  islands, 
although  rich  in  tropical  hard  woods,  promise  to  afford  an  extensive 
market  for  the  building  lumber  supplied  so  abundantly  by  the  great 
timber  districts  of  our  Pacific  slope  region.  Additional  markets  for 
that  region  will  undoubtedly  also  be  developed  in  other  parts  of  the 
Orient. 

Notwithstanding  the  immense  timber  areas  of  the  United  States,  a 
larger  sum  is  annually  expended  in  the  importation  of  forest  products 
than  is  received  in  payment  for  such  products  exported.  This  is 
because  of  our  extensive  requirements  as  regards  certain  articles 
yielded  only  by  the  forests  of  the  Tropics.  It  is  quite  probable  that 
before  many  years  the  island  possessions  of  the  United  States,  and 
particularly  the  Philippine  Islands,  will  supply  a  large  part  of  the 
tropical  forest  products  we  are  now  obliged  to  import  from  foreign 
sources. 

Trade  with  Island  Possessions. 

In  view  of  the  lively  interest  that  is  taken  in  the  course  of  trade 
between  the  United  States  and  the  several  island  possessions,  the  office 
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recently  prepared  some  statistics  to  show  the  status,  so  far  as  products 
of  agriculture  are  concerned,  of  our  commerce  during  the  past  fiscal 
year  with  Hawaii,  Porto  Rico,  and  the  Philippines.  From  the  statis- 
tics in  question  it  appeared  that,  while  our  agricultural  trade  with 
Hawaii  suffered  a  rather  marked  decline  in  1902,  there  was  a  consider- 
able increase  in  the  amount  of  such  business  carried  on  with  Porto 
Rico  and  with  the  Philippine  Islands. 

OFFICE  OF  PUBLIC  ROAD  INQUIRIES. 

The  work  of  this  office  has  been  prosecuted  along  the  same  general 
lines  as  heretofore,  but  its  practical  features  have  been  enlarged. 
Object  lesson  and  experimental  road  work  have  received  more  atten- 
tion than  ever  before,  and  efforts  along  this  line  appear  to  be  doing 
much  to  stimulate  the  building  of  better  highways  in  many  sections. 
Practical  work  in  the  testing  of  road  materials  has  also  been  continued 
and  enlarged.  The  field  work  of  the  Director,  his  assistant,  and  sev- 
eral road  experts  and  special  agents  who  attend  and  address  conven- 
tions, consult  with  and  advise  road  officials,  and  come  in  personal 
contact  with  the  people  of  many  communities,  is  another  important 
feature  of  the  practical  work  of  the  office  which  is  producing  excellent 
results. 

Cooperation  in  Object-Lesson  Road  Work. 

The  building  of  object-lesson  and  experimental  roads  has  during  the 
past  year  assumed  a  position  of  higher  importance  than  ever  before 
in  the  work  of  the  office.  Most  of  this  work  during  the  past  year  has 
been  done  in  cooperation  with  several  forces,  each  having  a  special 
interest  in  the  improvement  of  the  public  highwa}^s.  The  first  of 
these  cooperating  forces,  the  National  Good  Roads  Association,  was 
organized  by  public-spirited  citizens  to  promote,  by  agitation  and 
organization,  the  improvement  of  the  public  roads.  Its  work  is  edu- 
cational in  character,  and  one  of  its  aims  is  to  organize  State  and  dis- 
trict associations.  The  second  of  these  forces,  the  manufacturers  of 
road-building  machinery,  contributes  to  the  cooperative  work  the  use 
of  machines  for  building  sample  roads  as  well  as  experts  to  operate 
and  explain  this  machineiy.  The  third,  one  or  another  of  the  great 
railroad  corporations,  contributes  the  use  of  a  train,  popularly  known 
as  a  "good-roads  train,"  to  carry  from  place  to  place  along  its  lines 
the  machinery  and  the  representatives  of  all  the  cooperating  forces. 
In  this  work  the  railroad  corporations  are  actuated  by  a  desire  to 
develop  the  countiy  tributary  to  their  lines,  particularly  to  secure 
the  improvement  of  the  roads  over  which  commodities  must  be  hauled 
to  and  from  their  stations.  The  Office  of  Public  Road  Inquiries  of  the 
Department  constitutes  the  fourth  cooperator.  Its  work  is  advisory, 
supervisory,  and  educational.     The  people  of  the  various  communities 


CXVIII       EEPOET    OF    THE    SECRETARY    OF    AGRICULTURE. 

in  which  conventions  are  held  and  sample  roads  built  may  be  men- 
tioned as  a  fifth  cooperating  force,  and  a  very  important  one,  since  it 
is  not  only  the  principal  recipient  of  the  benefits,  but  must  furnish 
the  money,  the  materials,  the  common  labor,  and  the  horsepower  needed 
in  building  the  object-lesson  roads. 

The  character  of  this  cooperative  work  can  best  be  indicated  by 
briefly  describing  the  work  done  in  the  South  during  the  past  autumn  ? 
winter,  and  spring.  In  October,  1901,  the  Southern  Railway  Company 
fitted  up  a  good-roads  train,  consisting  of  a  locomotive  and  12  cars,  which 
carried  the  representatives  of  all  the  cooperating  forces  and  the  road- 
building  machinery  furnished  by  five  of  the  principal  concerns  that 
manufacture  such  machinery  in  the  United  States.  The  itinerary  of 
this  train  extended  through  six  States — Virginia,  North  and  South 
Carolina,  Tennessee,  Alabama,  and  Georgia — and  covered  a  distance  of 
4,037  miles,  the  whole  campaign  occupying  over  five  months.  Stops 
of  a  week  or  more  were  made  at  eighteen  different  places,  at  each  of 
which  a  road  convention  was  held  and  object-lesson  and  experimental 
road  work  was  done. 

This  practical  work  included  the  improvement  of  earth  roads,  the 
building  of  gravel,  chert,  shell,  sand-andclay,  and  macadam  roads,  the 
object  being  to  utilize  local  materials  wherever  possible  and  to  illus- 
trate the  best  methods  of  using  them.  Many  thousands  of  people 
attended  the  sessions  of  these  conventions  and  took  lessons  in  practical 
road  work.  Addresses  were  delivered  by  many  men  of  prominence  in 
political,  educational,  and  religious  fields,  as  well  as  by  scientific  and 
practical  road  builders  and  representative  farmers.  Permanent  good 
roads  associations  were  organized  in  every  State  visited.  It  is  believed 
that  the  work  done  has  aroused  a  deep  and  permanent  interest  in  road 
improvement  in  the  States  visited,  and  has  started  a  movement  for 
better  roads  that  will  ultimately  yield  results  of  inestimable  value  to 
the  South.  Plans  for  work  of  similar  character  in  several  Northwestern 
States  have  been  matured  and  will  be  carried  out  during  the  current 
year. 

Aside  from  the  cooperative  work  just  described,  the  Office  has  done 
much  sample-road  work  in  cooperation  with  State  and  county  officials, 
educational  institutions,  and  experiment  stations.  In  this  way  sample 
roads  have  been  built  in  four  States:  Maryland,  West  Virginia,  Ohio, 
and  North  Carolina. 

The  demand  for  object-lesson  road  work  of  the  character  indicated 
is  very  great  and  comes  from  all  sections.  The  Office  has  been  able  to 
comply  with  only  a  small  part  of  the  numerous  requests  for  its  active 
participation  in  the  building  of  sample  roads.  During  the  coming 
vear  work  of  this  kind  will  be  extended  as  greatly  as  the  force  and 
means  of  the  Office  will  justify.  It  should  be  remembered  that  this 
object-lesson  work  costs  the  Department  nothing  except  the  salaries 
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and  expenses  of  its  employees.  In  view  of  this  fact  and  of  its  great 
practical  value,  the  propriety  of  extending  work  of  this  kind  seems 
apparent. 

The  road  material  laboratory  is  operated  in  collaboration  with  the 
Bureau  of  Chemistry,  and  its  operations  have  already  been  discussed 
in  connection  with  the  work  of  that  Bureau.  The  increasing  demand 
for  the  services  of  this  laboratory  shows  that  its  work  is  appreciated 
by  practical  road  builders. 

Special  Agents. 

The  plan  of  dividing  the  whole  country  into  four  areas,  known  as 
the  Eastern,  Middle,  Western,  and  Southern  divisions,  has  been 
retained,  but,  owing  to  lack  of  funds,  no  special  agents  were  appointed 
for  the  Eastern  and  Middle  divisions.  The  special  agents  in  the 
Western  and  Southern 'divisions  have  done  a  great  deal  of  active  field 
work,  visiting  different  sections,  attending  and  addressing  conventions, 
collecting  and  disseminating  information,  and  preparing  and  publish- 
ing matter  on  road  subjects.  It  is  expected  that  during  the  current 
year  a  special  agent  will  be  at  work  in  each  of  the  four  divisions 
except  the  Eastern. 

PUBLICATIONS. 

Extent  of  Publication  Work. 

All  the  information  acquired  by  this  Department  through  its  several 
bureaus  and  divisions  by  the  means  at  its  command  finds  its  expres- 
sion necessarily  in  the  form  of  publications.  The  duty  of  issuing  and 
distributing  these  publications  is  assigned  to  the  Editor  of  the  Depart- 
ment, under  whose  direction  they  are  edited  and  prepared  for  the 
printer.  The  record  of  his  work  therefore  accurately  reflects  the 
activity  of  the  other  Bureaus  and  Divisions  of  the  Department.  The 
statistics  of  publication  work  for  the  year,  as  reported  by  the  editor, 
show  that  in  no  previous  year  since  the  organization  of  the  Depart- 
ment has  this  manifestation  of  activity  in  all  the  branches  of  the 
Department  work  been  so  apparent. 

The  total  number  of  documents  issued  during  the  fiscal  year  was 
757,  of  which  85  were  publications  of  the  Weather  Bureau,  and  the 
total  number  of  printed  pages  of  new  matter  edited  and  prepared  for 
the  printer  by  the  Division  of  Publications  was  18,184.  Counting 
pages  of  new  matter,  the  increase  in  the  matter  edited  during  the  year 
was  25  per  cent  over  1901  and  75  per  cent  over  1900.  In  spite  of  this 
unprecedented  increase,  there  were  in  the  hands  of  the  Public  Printer 
on  June  30,  1902 — the  closing  day  of  the  fiscal  year — 112  miscellaneous 
publications,  not  including  17  Farmers'  Bulletins. 
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Farmers'  Bulletins. 

Of  Farmers'  Bulletins,  four-fifths  of  which  are  by  law  set  aside  for 
the  use  of  Senators.  Representatives,  and  Delegates,  there  were  printed 
6,150,000  copies,  of  which  the  Congressional  distribution  absorbed 
4,289,126.  While  Senators,  Representatives,  and  Delegates  have 
failed  to  avail  themselves  of  the  full  number  of  Farmers'  Bulletins 
allotted  to  them,  on  the  other  hand,  the  number  at  the  disposal  of 
the  Department  has  been  inadequate. 

Growth  in  the  Publication  Work. 

The  growth  in  the  publication  work  of  the  Department  during  the 
past  decade  has  been  phenomenal.  Every  enlargement  of  the  scope 
of  the  work  of  any  one  bureau  or  division,  or  the  adoption  by  the 
Department  of  any  new  line  of  investigation  or  inquiry,  inevitably 
brings  about  an  increase  in  the  work  of  publication.  The  develop- 
ment of  the  Department  itself  can  therefore  be  accurately  traced  in 
the  records  of  the  Division  of  Publications. 

Ten  years  ago  the  total  appropriations  for  printing  for  this  Depart- 
ment, including  the  salary  roll  of  the  Editor  and  his  assistants,  were 
less  than  ^100,000.  The  total  number  of  publications  was  210,  and  the 
aggregate  number  of  copies  issued  was  2,689,081.  Last  year  the  total 
appropriations  for  the  same  purposes  exceeded  §380,000;  the  number 
of  publications  issued  was  757,  and  the  aggregate  number  of  copies 
10,586,580.  This  increase,  amounting  to  nearly  300  -pev  cent  in  appro- 
priations and  number  of  copies  issued  and  to  over  250  per  cent  in  the 
number  of  publications,  obviously  supplies  an  accurate  measure  of  the 
growth  and  development  of  the  Department  itself. 

Cost  of  the  Department  Printing. 

The  amount  appropriated  for  printing  for  the  use  of  this  Depart- 
ment is,  however,  far  from  being  the  total  amount  expended  for  the 
publication  work  of  the  Department.  The  Yearbook  and  several  other 
reports  issued  annually  are  paid  for  by  special  appropriations,  and  no 
session  of  Congress  passes  without  special  provision  being  made  for 
the  publication  of  several  important  reports  for  which  the  regular 
printing  appropriation  is  inadequate.  The  cost  of  the  publication 
work  of  the  Department  thus  does  not  fall  short  of  $S00,000  a  year,  to 
say  nothing  of  the  fact  that  this  enormous  mass  of  published  matter  is 
carried  free  through  the  mails  to  all  parts  of  this  country,  to  Canada, 
and  to  Mexico,  at  an  expense  to  the  Government  which  can  not  be  less 
than  8200,000  yearly  at  the  least. 

The  diffusion  of  the  information  acquired  by  the  Department,  there- 
fore, represents  an  annual  expenditure  of  about  $1,000,000,  a  compar- 
atively  small  per  cent  of   the  amount  required  to  defray  the  total 
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expenses  of  the  Department,  but  one,  nevertheless,  without  which  all 
the  other  expenses  would  be  useless.  A  serious  problem  is  presented 
by  the  fact  that  as  the  Department  grows  and  becomes  better  known 
and  its  work  more  valuable  and  more  highly  appreciated,  the  demand 
for  its  publications  increases  even  more  rapidly  than  the  supply,  and 
with  a  constituency  of  over  10,000,000  workers  on  the  5,750,000  farms 
of  the  United  States,  of  which  probably  not  more  than  one-tenth  are 
reached  at  present  in  anything  like  adequate  measure  by  the  publica- 
tions of  the  Department,  it  is  obvious  that  the  demand  upon  us  for 
published  matter  is  bound  to  assume  larger  proportions,  and,  under 
the  present  system,  to  involve  greater  expense. 

THE  LIBRARY. 

The  work  of  the  Department  depends  in  a  large  measure  upon  an 
available  collection  of  books  relative  to  practical  agriculture  and  to 
scientific  experimentation  at  home  and  abroad.  With  this  end  in 
view  the  library  has  been  increased  from  }^ear  to  year  until  it  now 
contains  75,000  volumes  and  pamphlets  pertaining  to  the  special  lines 
of  work  carried  on  in  the  Department.  As  a  working  scientific  library 
it  is  among  the  first,  and  as  such  is  frequently  made  use  of  by  scien- 
tists in  distant  parts  of  the  country. 

Accessions. 

Each  year  some  especially  rare  scientific  works  and  many  valuable 
sets  of  periodicals  are  added  to  the  library,  which  are  not  available 
elsewhere  in  the  country.  With  a  larger  appropriation  more  such 
works,  in  addition  to  current  publications,  could  be  procured  to  the 
great  advantage  of  the  public  service. 

The  files  of  agricultural  papers  are  particularly  noteworthy,  includ- 
ing representative  publications  from  all  parts  of  the  world.  This  is 
one  of  the  special  collections  most  frequently  consulted,  and,  in  addi- 
tion to  its  current  value,  it  is  a  most  important  one  as  a  source  from 
which  the  progress  of  agriculture  ma}^  be  traced  in  future  years. 
With  few  exceptions  these  publications  are  gifts  from  the  publishers. 
Many  gifts  from  scientific  writers  in  the  form  of  monographs  and  of 
reprints  are  also  received,  adding  largely  to  the  number  and  to  the 
value  of  the  annual  accessions. 

The  most  important  source  of  accessions  next  to  that  by  purchase  is 
by  exchange.  The  numerous  publications  of  the  Department  are  widely 
distributed  to  societies,  universities,  and  other  institutions  of  learning. 
In  return  for  these,  thousands  of  separate  numbers  of  serial  publica- 
tions are  received.  The  Library  is  the  depository  for  all  exchanges, 
that  they  may  be  systematically  arranged  and  carefully  preserved  for 
the  present  and  future  benefit  of  the  Department. 
agr  1902 IX 


CXXII    REPORT  OF  THE  SECRET AKY  OF  AGRICULTURE. 

Technical  Work. 

The  card  catalogue  is  kept  up  to  date.  The  last  appropriation  pro- 
vided for  an  additional  cataloguer  to  further  this  branch  of  the  work. 
In  addition  to  the  card  catalogue,  a  volume  entitled  "  Catalogue  of  the 
Works  relating  to  Botany  in  the  Department  Library  "  has  been  pub- 
lished. It  is  expected  that  two  such  catalogues  of  books  on  special 
subjects  in  the  Librae  will  be  issued  each  year  until  a  complete  sub- 
ject catalogue  is  thus  printed. 

The  accessions  bulletins  have  been  published  quarterly,  as  hereto- 
fore. Two  additional  bulletins,  containing  works  relating  to  botany 
and  to  irrigation,  respectively,  have  also  been  printed.  The  card  index 
to  the  publications  of  the  Department  has  been  continued.  The  num- 
ber of  sets  of  the  cards  has  been  increased  to  meet  the  demands  for  the 
index  from  depository  libraries. 

Serial  publications  constitute  so  large  a  part  of  the  accessions  to  the 
Library  that  it  is  necessary  to  devote  much  time  and  money  to  binding, 
both  for  the  preservation  of  the  volumes  and  for  convenience  in  their 
use.  The  past  year  1,300  volumes  have  been  bound,  and  although 
this  is  the  largest  number  recorded  for  any  one  }7ear,  it  could  well  be 
doubled  with  advantage  to  the  Library  if  funds  permitted. 

ESTIMATES   AND   APPROPRIATIONS. 

The  estimates  for  the  fiscal  year  ending  June  30,  1903,  which  were 
prepared  in  the  Division  .of  Accounts  and  Disbursements,  were  sub- 
mitted to  Congress  through  the  Secretary  of  the  Treasury  with  an 
explanation  of  all  changes  from  the  appropriation  of  the  preceding 
year.  These  estimates  amounted  to  14,789,540,  or  $872,120  more  than 
the  appropriation  for  1902.  The  amount  finalty  appropriated  for  1903 
was  $4,503,960.  These  amounts  are  exclusive  of  the  $720,000 
appropriated  for  the  agricultural  experiment  stations,  and  the  general 
printing  expenses. 

The  statutory  rolls  of  the  Department  increased  from  $533,640  in 

1902  to  $630,760  in  1903.  This  does  not  represent  an  actual  increase 
either  of  salaries  or  clerical  force,  but  was  the  result  of  the  transfer 
to  the  statutory  rolls,  on  the  recommendation  of  the  Agricultural  Com- 
mittees of  both  the  Senate  and  House  of  Representatives,  of  clerks  who 
have  heretofore  been  paid  from  the  lump-sum  rolls  of  the  Depart- 
ment. 

During  1902  $12,600  was  paid  for  the  rent  of  buildings  in  the  Dis- 
trict of  Columbia,  and  the  appropriation  for  the  same   purpose  for 

1903  is  $21,700. 
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OFFICE  OF  THE  APPOINTMENT  CLERK. 

The  records  of  this  office  show  that  on  July  1. 1902,  the  total  number 
of  employees  in  the  United  States  Department  of  Agriculture  was 
3,789,  of  which  1,209  were  executive  officers  and  administrative  assist- 
ants, clerks,  messengers,  and  watchmen;  2,081  scientists  and  scientific' 
assistants,  and  199  laborers  and  charwomen. 

During  the  fiscal  year  ended  June  30,  1902,  the  appointments  made 
on  certificates  of  the  United  States  Civil  Service  Commission  numbered 
305,  including  10  reinstatements  and  19  transfers  from  other  Depart- 
ments. Thirty-five  persons  declined  appointment  on  civil-service  cer- 
tificates.    There  were  108  resignations,  22  removals,  and  11  deaths. 

EXPOSITION  WORK. 

The  Department  of  Agriculture,  in  connection  with  other  Depart- 
ments of  the  Government,  has,  in  compliance  with  the  law,  participated 
in  various  expositions  in  this  and  foreign  countries;  and  it  is  now  pre- 
paring' an  exhibit  for  the  Louisiana  Purchase  Exposition  which  is 
expected  to  be  the  best  ever  made  by  the  Department. 

It  is  not  intended  to  make  this  an  exhibit  of  agricultural  products 
and  resources,  differing  in  that  respect  from  exhibits  prepared  for 
expositions  in  foreign  countries,  where  an  effort  has  always  been  made 
to  exhibit  the  products  and  resources  of  the  country  in  the  hope  of 
increasing  our  trade  abroad.  It  is  expected  that  the  articles  and 
material  exhibited  at  St.  Louis  will  illustrate  as  nearly  as  possible  the 
workings  of  the  various  Bureaus  and  Divisions  of  the  Department, 
giving  to  the  people  who  may  not  have  an  opportunity  to  visit  the 
Department  a  chance  to  see  what  it  is  doing  to  promote  the  agricul- 
tural interests  of  the  country. 

The  preparation  of  the  Department  exhibit  devolves  upon  the  heads 
of  the  several  bureaus  and  divisions,  under  the  general  direction  of 
the  Assistant  Secretary,  Hon.  J.  H.  Brigham.  the  representative  of 
the  Department  on  the  Government  board,  and  who  has  served  on 
several  previous  occasions  in  the  like  capacity. 

Since  the  elevation  of  the  Department  of  Agriculture  to  executive 
rank,  the  President  has  honored  it  by  naming  its  representative  as  the 
chairman  of  the  Government  board  at  the  various  expositions. 

MAGNITUDE  OF  AGRICULTURAL  INDUSTRY. 

In  the  industrial  progress  made  by  the  United  States  during'  recent 
years  there  has  been  no  more  conspicuous  feature  than  the  growth  of 
agriculture.  It  is  doubtful  if  the  magnitude  attained  by  our  farming 
interests  is  generally  known.  According  to  the  reports  of  the  Twelfth. 
Census,  the  fixed  capital  of  agriculture,  comprising  the  value  of  the  land, 
buildings,  and  improvements,  of  implements  and  machinery,  and  of 
livestock,  amounted  in  1900  to  about  20  billions  of  dollars,  or  four 
times  the  fixed  capital  invested  in  manufactures.     During  that  yeai 
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there  were  nearly  5,740,000  farms  in  the  United  States,  covering  an 
area  of  841  million  acres,  of  which  415  million  acres  consisted  of 
improved  land.  These  farms  had  a  total  value  of  $16,675,000,000, 
exclusive  of  farming  implements  and  live  stock.  Farm  implements 
and  machinery  formed  an  item  of  761  million  dollars,  while  the  value 
of  the  live  stock  on  farms  exceeded  3  billions  of  dollars. 

As  further  indicating  the  importance  of  agriculture  in  the  United 
States,  it  is  a  striking'  fact  that,  according  to  the  returns  of  the  lasfc 
census,  about  40  million  people,  or  more  than  half  of  our  total  pop- 
ulation in  1900,  resided  on  farms.  Of  the  29  million  persons  com- 
prising the  portion  of  our  population  engaged  in  gainful  occupations, 
about  10  million,  or  more  than  a  third,  were  returned  as  employed  in 
agricultural  pursuits.  The  people  that  work  upon, the  farm  outnum- 
ber by  more  than  3  million  persons  those  who  are  occupied  in  the 
manufacturing  and  mechanical  pursuits. 

In  1899,  according  to  the  census  returns,  the  produce  of  American 
agriculture,  including-  farm  animals  and  their  products,  had  an  aggre- 
gate value  of  nearly  5  billion  dollars.  Some  of  the  crop  values  that 
make  up  this  total  were  almost  startling'  in  their  size.  The  crop  of 
indian  corn,  which  formed  the  leading  item,  had  a  value  of  828  million 
dollars.  The  hay  and  forage  of  the  census  year  were  worth  484 
millions.  Wheat,  which  ranks  next  to  corn  among  our  cereal  crops, 
gave  a  return  of  370  millions,  while  oats  were  produced  to  the  value 
of  217  millions.  Cotton,  the  great  crop  of  the  Southern  States,  was 
valued  at  324  millions. 

In  addition  to  these  foremost  crops,  there  were  numerous  others 
yielding  returns  in  value  that  ran  into  the  millions.  Live  stock  and 
their  products  formed  an  exceedingly  important  factor  in  the  grand 
total.  The  animals  sold  and  slaughtered  during  the  year  were  valued 
at  above  900  millions.  The  several  products  of  the  dairy — milk,  but- 
ter, and  cheese — comprised  an  item  of  472  millions,  while  poultiy  and 
eggs  together  brought  a  return  of  over  281  millions. 

As  a  result  of  the  intelligent  application  of  improved  methods  to 
American  agriculture,  the  produce  of  our  farms  has  enabled  us  to 
increase  the  volume  of  our  exports  every  year.  Products  of  agricul- 
ture form  about  two-thirds  of  our  entire  export  trade.  Last  year  the 
exports  from  the  farm  amounted  to  860  millions  of  dollars.  The 
science  of  agriculture  is  in  rudimentary  stages  in  all  lands.  The  edu- 
cation of  producers  from  the  field,  so  long  neglected,  has  recently 
been  undertaken  in  earnest  in  the  United  States.  Our  Government  is 
doing  more  for  the  farmer  than  all  other  nations  combined.  Results 
are  justifying  expenditures,  and  the  future  will  still  further  show  the 
value  of  science  applied  to  the  farm. 

Respectfully  submitted.  James  Wilson,  Secretary. 

Washington,  D.  C,  November  29,  1902. 
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REPORT  OF  THE  CHIEF  OF  THE  WEATHER  BUREAU. 


U.  S.  Department  of  Agriculture, 

Weather  Bureau, 
Washington,  D.  C,  October  15,  1902. 
Sir:  I  have  the  honor  to  submit  a  report  of  the  operations  of  the 
Weather  Bureau  during  the  fiscal  year  that  ended  June  30,  1902. 
Respectfully, 

Willis  L.  Moore, 
Chief  of  Weather  Bureau. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR,  WITH  RECOMMENDATIONS. 
FORECASTS   AND   WARNINGS. 

The  most  important  tropical  storm  of  the  year  appeared  first  as  a 
feeble  disturbance  in  the  subtropical  region  north  of  Cuba  August  9, 
1901.  It  advanced  thence  over  the  southern  part  of  the  Florida  penin- 
sula during  the  10th  and  11th,  and  recurved  westward  over  the  Gulf 
of  Mexico  by  the  morning  of  the  12th.  Moving  westward  the  storm 
increased  greatly  in  intensity  during  the  13th  and  14th,  and  during 
the  14th  and  15th  it  recurved  northward  over  the  Louisiana  coast, 
attended  by  gales  of  hurricane  force.  Warnings  in  connection  with 
this  storm  were  begun  on  the  10th.  The  estimated  damage  to  prop- 
erty along  the  Louisiana  coast  amounted  to  over  $1,000,000,  and 
according  to  the  estimate  of  the  secretary  of  the  Mobile  Chamber  of 
Commerce  the  value  of  property  saved  by  the  warnings  of  the  Weather 
Bureau  aggregated  several  millions  of  dollars. 

The  North  Atlantic  and  West  Indian  forecast  and  storm-warning 
service  was  continued  in  successful  operation  during  the  year.  Fore- 
casts for  the  first  three  days  out  of  steamers  bound  for  European  ports 
were  issued  daily  at  8  a.  m.  and  8  p.m.,  and  American  and  European 
shipping  interests  were  notified  of  the  character  and  probable  course 
of  the  more  severe  storms  that  passed  eastward  from  the  American 
coast. 

The  following  letter,  dated  November  15, 1901,  addressed  by  the  sec- 
retary of  Lloyd's,  London,  to  the  Chief  of  the  United  States  Weather 
Bureau,  at  Washington,  indicates  the  degree  of  interest  that  is  being 
taken  in  the  Weather  Bureau  warnings  by  representatives  of  the  com- 
mercial and  shipping  interests  of  the  North  Atlantic : 

I  am  instructed  to  express  to  you  the  best  thanks  of  the  committee  of  Lloyd's 
for  the  forecasts  of  bad  weather  in  the  Atlantic  with  which  you  have  been  so 
good  as  to  allow  them  to  be  favored,  and  I  am  desired  to  convey  to  you  the  con- 
gratulations of  my  committee  on  the  infallibility  of  the  predictions  that  have  been 
supplied  by  these  forecasts. 
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On  the  morning  of  November  1,  1901,  the  following  message  was 
telegraphed  to  the  Weather  Bnrean  offices  at  Hamilton,  Bermuda; 
New  York,  N.  Y. ;  Philadelphia,  Pa.,  and  Boston,  Mass. :  "Severe  dis- 
turbance moving  northward  east  of  Turks  Island  will  probably  pass 
near  Bermuda  Saturday." 

The  following  article  from  the  Bermuda  Colonist  of  November  6, 
1901,  verifies  the  accuracy  of  the  advices  furnished: 

The  hurricane  that  was  predicted  by  the  Washington  Weather  Bureau  for  Sat- 
urday arrived  on  time  and  raged  around  the  islands  for  twenty-four  hours.  All 
the  incoming  steamers  were  delayed  in  consequence,  and  those  that  were  south- 
ward bound,  the  New  York  mail  steamer  especially,  experienced  exceedingly  heavy 
weather.  The  growing  crops  throughout  the  colony  have  suffered  somewhat, 
and  the  storm  damage  to  property  has  been  considerable.  The  principal  damage 
reported  has  been  occasioned  to  government  property  about  the  islands  in  the 
Great  Sound,  where  the  prisoners  of  war  are  interned,  and  it  is  said  that  the  pre- 
liminary estimate  cf  the  damage  reaches  the  sum  of  £2,000.  Reports  from  the 
westward  state  that  the  contractors  for  the  dock-yard  extension  works  have  also 
sustained  some  loss;  a  large  boat  used  for  conveying  laborers  foundered  and  a 
large  quantity  of  balk  timber  got  adrift. 

The  first  general  frost-bearing  cool  wave  of  the  fall  of  1901  swept 
from  the  northeastern  Rocky  Mountain  slope  southward  to  Arkansas 
and  Tennessee  and  eastward  to  the  North  Atlantic  coast  States,  from 
September  17  to  20.  Ample  warnings  were  distributed  throughout 
the  districts  visited  by  the  frosts  of  the  period  referred  to. 

The  cold  waves  of  December,  1901,  were  exceptionally  severe  in  the 
Lake  region,  the  central  valleys,  and  the  Southern  States.  The  fol- 
lowing are  among  press  comments  made  regarding  these  cold  waves: 

[From  Montgomery,  Ala.,  Advertiser  of  December  10, 1901.] 

The  cold- wave  warning  was  issued  fully  thirty-six  hours  in  advance  of  the  cold 
changes;  it  was  telegraphed  to  all  the  important  towns  of  the  State,  from  which 
points  it  was  distributed  by  mail.  It  is  learned  that  the  information  was  posted 
in  over  1,500  places  in  the  State  yesterday  morning,  which  demonstrates  the  very 
thorough  and  rapid  system  the  Weather  Bureau  now  has  for  getting  such  warn- 
ings before  those  who  are  actually  interested. 

[From  Pacific  Rural  Presp,  San  Franci&co,  December  17,  1901.] 

There  has  been  some  injury  in  the  citrus-fruit  and  winter-vegetable  districts, 
but,  thanks  to  the  early  warnings  of  the  Weather  Bureau,  those  who  know  how 
to  burn  and  smoke  as  a  preventive  from  frost  effects  saved  much  property  and 
gave  a  new  demonstration  of  the  efficacy  of  the  protective  measures  which  have 
been  brought  to  high  development  in  California. 

[From  New  Orleans  Times-Democrat,  December  17,  1901,  editorial.] 

The  Weather  Bureau  gave  ample  notice  of  the  coming  of  the  cold  wave,  and  its 
predictions  have  seldom  been  more  accurate  as  to  the  extent  of  the  wave,  the 
territory  that  would  be  affected  by  it.  and  the  degree  of  cold  the  thermometer 
would  record ;  and  this  warning  did  much  to  prevent  any  serious  damage  to  the 
cane  crop  from  the  freeze  by  giving  the  planters  time  to  prepare  for  it. 

[From  Pittsburg  Post,  December  16, 1901,  editorial.] 

Much  credit  is  due  the  Pittsburg  station  of  the  United  States  Weather  Bureau 
for  its  truthful  and  timely  predictions  in  the  recent  sudden  changes  of  weather  in 
this  section.  Warnings  far  in  advance  of  the  first  local  intimation  of  a  cold  snap 
were  sent  to  shippers  of  perishable  goods,  and  thus  much  damage  was  averted 
that  otherwise  would  have  resulted.  When  the  continuous  rains  and  heavy 
snows  set  in,  warnings  were  also  sent  out  notifying  property  holders  of  the  immi- 
nent danger  of  a  flood. 
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The  following  warnings,  telegraphed  from  Washington  to  Jackson- 
ville for  distribution  in  Florida,  resulted  in  the  protection  of  more 
than  $1,000,000  worth  of  fruit,  vegetables,  and  other  property,  and  a 
direct  saving  of  $540,000: 

Washington,  D.  C,  December  19,  1901. 
Center  of  low  moving  rapidly  southeastward  over  Gulf.     Minimum  tempera- 
ture to-night  in  central  and  north  Florida  will  equal  last  night,  and  outlook  is  for 
lower  temperature  Friday  night.     All  precautions  against  damage  by  cold  justified 
for  next  two  nights. 

Washington,  D.  C,  December  SO,  1901. 
Temperature  will  fall  to  about  20°  at  Jacksonville  to-night,  with  temperature 
below  freezing  in  the  interior  as  far  south  as  Jupiter.     Emergency  warnings  and 
notify  postmasters. 

The  floods  of  the  Upper  Ohio  River  in  December,  1901,  are  referred 
to  bj^  the  Pittsburg  Gazette,  of  December  16,  1901,  as  follows: 

The  disaster  to  a  large  fleet  of  coal  boats  on  the  river  last  night  is  shown  to  be 
not  chargeable  to  the  weather  service,  which  sent  early  warning  of  the  coming 
of  the  high  waters. 

The  destructive  floods  in  the  Appalachian  Mountain  streams  during 
the  closing  days  of  February,  1902,  were  anticipated  by  the  following 
warning,  telegraphed  February  23  from  Washington  to  Weather 
Bureau  stations  in  Pennsylvania  and  West  Virginia  for  distribution : 

Warmer  weather  indicated  for  next  two  days,  with  conditions  favorable  for 
rain  by  Monday  night.  These  conditions  will  be  most  favorable  for  a  general 
breaking  up  of  ice  in  the  mountain  rivers  and  streams  of  Pennsylvania,  western 
Maryland,  and  West  Virginia.  Notify  all  interests  concerned  that  danger  from 
flood  in  low-lying  land  is  imminent. 

DISTRIBUTION   OF   FORECASTS   AND   SPECIAL   WARNINGS. 

Much  attention  has  been  given  to  the  mail  distribution  of  daily 
forecasts  through  the  rural  free  delivery,  and  a  substantial  increase 
was  made  in  this  direction,  although  during  the  latter  part  of  the 
year  our  efforts  were  greatly  hampered  by  lack  of  funds  for  the  pur- 
chase of  the  necessary  supplies  for  carrying  on  this  important  work. 

There  were  in  operation  August  1,  1902,  10,025  rural  free-delivery 
routes,  serving  approximately  1,000,000  families,  of  which  but  105,000 
families  (about  10  per  cent),  served  by  about  1,000  routes,  could  be 
furnished  with  the  forecasts  of  the  Weather  Bureau  from  the  funds 
available  for  that  purpose. 

The  Post-Office  Department  estimates  that  there  will  be  in  operation 
by  July  1,  1903, 15,000  routes  serving  approximately  1,500,000  families. 
With  the  necessary  funds  it  would  be  possible  to  make  the  distribu- 
tion of  the  daily  forecasts  of  the  Weather  Bureau  coextensive  with 
the  rural  free  delivery  itself.  The  distribution  of  forecasts  by  this 
means  alone  would  require  not  less  than  450,000,000  blank  forms  for 
the  routes  that  will  be  in  operation  on  July  1,  1903.  The  purchase  of 
these  forms,  together  with  the  necessary  printing  appliances  and  the 
employment  of  the  assistance  required,  will  cost,  it  is  estimated,  not 
less  than  $100,000. 
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The  following  table  shows  the  geographic  extent  of  this  work,  as 
well  as  the  increase  over  the  distribution  of  the  previous  year: 
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1 
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a  Including  rural  free  delivery 
EQUIPMENT   AND    INSPECTION    OF   VOLUNTARY    STATIONS. 


The  inspection  of  voluntary  stations  was  undertaken  on  a  more 
extensive  scale  than  in  any  previous  year  in  the  history  of  the  Bureau, 
and  for  the  first  time  an  allowance  for  this  purpose  was  made  each 
section,  $1,940  having  been  apportioned  among  the  several  sections 
according  to  their  needs.  It  became  necessary,  however,  before  the 
end  of  the  year  to  cancel  the  authority  to  use  the  unexpended  balances 
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on  account  of  the  uncertainty  of  being  able  to  continue  the  inspec- 
tions under  the  conditions  prescribed.  All  amounts  not  used,  there- 
fore, by  May  15  were  turned  in  to  be  applied  to  other  purposes  for 
which  the  Bureau  had  urgent  need.  Less  than  $600  of  the  amount 
allotted  for  the  inspection  of  stations  was  used;  but  with  this  com- 
paratively small  amount  268  stations  were  inspected,  at  an  average 
cost  of  $1.94  per  station.  The  experience  gained  during  the  year  in 
this  line  will  prove  of  decided  advantage  in  the  following  year,  for 
which  an  increased  allowance  has  been  made  and  all  of  which  will 
doubtless  be  expended. 

While  230  new  voluntary  stations  have  been  established,  the  total 
number  at  the  close  of  the  year  was  but  little  greater  than  at  the  end 
of  the  preceding  year,  as  209  stations  were  discontinued.  Efforts  have 
been  mainly  directed  toward  the  improvement  of  the  equipment  and 
exposure  of  instruments  at  stations  already  established  rather  than 
toward  an  increase  in  the  number  of  stations.  A  very  gratifying 
improvement  in  the  character  of  the  observations  has  followed.  There 
can  be  no  doubt  that  the  voluntary  observers  of  the  Bureau,  as  a  rule, 
now  more  thoroughly  understand  their  duty  and  perform  the  same 
with  more  painstaking  care  than  ever  before.  A  large  number  of 
thermometers  of  various  makes  have  been  replaced  by  the  standard 
tested  instruments  of  the  Weather  Bureau,  and  many  rain  gauges  not 
of  the  Weather  Bureau  pattern  have  been  replaced  by  those  corre- 
sponding to  the  regular  station  equipment.  In  the  work  of  establish- 
ing voluntary  stations,  and  improving  the  equipment  of  those  already 
established,  there  have  been  issued  during  the  year  607  maximum 
thermometers,  388  minimum  thermometers,  313  thermometer  shelters, 
and  about  200  rain  gauges. 

COTTON   AND   SUGAR  AND   RICE   SERVICES. 

Four  cotton-region  stations  have  been  discontinued  and  18  estab- 
lished, 7  of  the  new  stations  being  placed  in  the  important  cotton 
fields  .of  Texas.  These  new  stations  constitute  a  valuable  addition 
to  the  cotton-region  service.  The  increase  is  highly  appreciated  by 
those  interested  in  cotton.  The  number  of  sugar  and  rice  region  sta- 
tions remains  unchanged,  there  being  8  such  stations.  The  total 
number  of  cotton  and  sugar  and  rice  stations  at  the  close  of  the  year 
was  148 

CORN   AND   WHEAT   SERVICE. 

Two  new  stations  were  established  and  none  discontinued,  the  total 
number  being  133. 

CALIFORNIA  FRUIT   AND   WHEAT   SERVICE. 

This  service  was  inaugurated  during  the  latter  part  of  the  previous 
year,  at  the  close  of  which  there  were  8  stations.  The  period  covered 
by  the  reports  extends  from  June  1  to  August  31.  Before  the  resump- 
tion of  the  service  for  1902,  12  new  stations  were  established,  the  total 
number  now  reporting  being  20.  This  service  has  proved  very  popu- 
lar; it  supplies  information  of  much  value  to  the  fruit  and  wheat 
interests  of  California.  Daily  bulletins  are  issued  by  the  official  at 
San  Francisco  giving  the  maximum  and  minimum  temperatures  and 
rainfall  for  the  series  of  stations,  the  bulletins  being  identical  in  char- 
acter with  those  of  the  corn  and  wheat  and  cotton  region  services. 
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CLIMATE   AND   CROP   PUBLICATIONS. 

The  standard  of  the  monthly  section  reports  has  been  fully  main- 
tained, and  in  instances  improved.  The  value  of  these  is  now  more 
fully  recognized,  and  the  demand  for  them  is  constantly  increasing. 
These  reports  are  issued  with  promptness,  and  it  rarely  occurs  that  a 
section  bulletin  is  not  issued  before  the  close  of  the  month  succeeding 
that  fo1  which  it  forms  the  record. 

The  weekly  climate  and  crop  bulletins  are  in  greater  demand  than 
at  any  previous  time.  No  material  change  has  been  made  in  the  form 
of  the  bulletins  issued  by  the  several  sections.  The  editors  of  agri- 
cultural and  commercial  papers  avail  themselves  largely  of  these  bul- 
letins. 

Recognizing  the  importance  of  preserving  the  section  publications 
in  the  most  careful  manner,  nearly  $1,500  was  expended  during  the 
year  in  binding  at  each  center  a  complete  file  of  all  the  section  reports 
issued  by  the  several  sections.  We  have  now,  therefore,  at  every 
climate  and  crop  center,  bound  in  substantial  manner,  a  complete  file 
of  the  reports  of  each  and  every  section,  so  that  every  climate  and 
crop-service  section  center  is  prepared  to  place  at  the  disposal  of 
inquirers  detailed  climate  and  crop  information  from  every  part  of  the 
United  States. 

THE   WEATHER   SERVICE   IN   CUBA. 

The  work  that  the  Weather  Bureau  has  carried  on  in  Cuba  may  be 
divided  into  two  classes: 

(1)  The  climate  and  crop  service,  which  is  concerned  with  Cuba 
alone. 

(2)  The  storm- warning  service,  of  which  the  observation  stations  in 
Cuba  form  only  a  part  of  the  general  system  operated  primarily  for 
the  benefit  of  the  commerce  of  the  Gulf  and  South  Atlantic  coasts  and 
the  West  Indies. 

The  Cuban  section  of  the  climate  and  crop  service  of  the  Weather 
Bureau  has  been  turned  over  to  the  secretary  of  agriculture  of  the 
Cuban  Republic.  It  consisted  of  25  voluntary  observation  stations, 
each  one  of  which  was  equipped  with  a  set  of  thermometers,  a  rain 
gauge,  an  instrument  shelter,  and  the  necessary  forms  for  the  render- 
ing of  reports;  it  had  also  86  crop  correspondents. 

The  voluntary  observers  and  the  crop  correspondents  reported  to 
Havana,  and  gave  to  the  section  director  the  data  that  enabled  him 
to  publish  a  monthly  climatological  report  of  the  island  and  a  weekly 
bulletin  showing  the  condition  of  crops  in  the  various  provinces. 

That  portion  of  our  storm- warning  service  located  on  the  island  of 
Cuba  consists  of  an  observatory  at  Havana,  one  at  Cienfuegos,  one  at 
Puerto  Principe,  and  one  at  Santiago.  The  protection  of  our  own  sea- 
ports on  the  Gulf  and  South  Atlantic  coasts  against  the  approach  of 
West  Indian  hurricanes  renders  it  desirable  to  have  a  few  observa- 
tion stations  on  the  island  of  Cuba. 

A  mutually  beneficial  cooperation  has  been  proposed,  whereby  the 
Cuban  Republic  might  be  given  the  benefit  of  our  extensive  system 
of  cable-reporting  stations  in  return  for  the  privilege  of  maintaining 
the  four  stations  hereinbefore  referred  to. 

In  accordance  with  the  request  of  the  Cuban  Government  the  Weather 
Bureau  is  still  making  forecasts  for  the  island  and  cabling  them  to  all 
of  the  commercial  ports  of  the  Republic.     These  warnings  can  only 


WEATHER    BUREAU.  \) 

be  made  by  some  official  having  daily  access  to  the  extensive  system 
of  observations  collected  by  the  United  States  Government  from  the 
islands  and  mainland  around  and  about  the  Gulf  of  Mexico  and  the 
Caribbean  Sea. 

Observations  taken  only  on  the  island  of  Cuba  would  not  cover  an 
area  of  sufficient  extent  to  render  possible  the  making-  of  the  most 
accurate  warnings.  The  Weather  Bureau  has  in  its  possession  the 
necessary  data  on  which  the  most  reliable  forecasts  and  warnings  for 
Cuba  can  be  made,  and  has  been  glad  to  render  this  service  to  the 
Cuban  Government. 

THE   MONTHLY"   WEATHER   REVIEW. 

The  Monthly  Weather  Review  has  been  published  as  regularly  as 
practicable,  but  the  number  for  the  month  of  April,  1902,  was  kept 
waiting  in  order  to  include  therein  an  important  memoir  on  "Rainfall 
and  charts  of  rainfall,"  to  be  illustrated  with  a  special  edition  of  the 
relief  map  of  the  United  States,  to  be  furnished  by  the  cooperation  of 
the  U.  S.  Geological  Survey.  The  Review  for  the  month  of  May  was 
also  delayed  for  about  two  weeks  in  order  to  include  therein  a  plate 
of  the  holograph  spectrum  furnished  by  the  kindness  of  Prof.  S.  P. 
Langley,  Secretary  of  the  Smithsonian  Institution.  The  July  Review 
appeared  on  time. 

As  the  Monthly  Weather  Review  continues  to  be  recognized  as  an 
important  medium  for  the  diffusion  of  knowledge  of  the  results  of 
work  in  all  branches  of  climatology  and  meteorology,  no  pains  have 
been  spared  to  make  it  a  credit  to  the  Government.  The  general 
appearance  of  the  Review  has  been  improved  by  the  introduction  of 
new  type  and  a  quality  of  paper  that  allows  the  insertion  of  illustra- 
tions in  the  text,  thereby  diminishing  the  general  cost  of  printing.  I 
asked  Professor  Abbe  to  prepare  a  brief  statement  of  the  articles 
most  important  to  meteorological  science  that  have  appeared  during 
the  past  year.     Special  mention  is  made  of  the  following: 

(1)  Byron  McFarland:  "The  thunderstorm — a  new  explanation  of  one  of  its 
phenomena/'  In  this  the  author  maintains  that  the  descending  mass  of  cool  air 
accompanying  the  rain,  by  reason  of  its  greater  density  and  pressure,  causes  the 
sudden  rise  in  the  barometer  that  generally  accompanies  a  thunderstorm. 

(2)  Marcel  Brillouin:  "Historical  introduction  to  his  collection  of  original 
memoirs  on  the  general  circulation  of  the  atmosphere."  This  is  an  excellent 
critical  review  of  important  publications  on  the  movements  of  the  atmosphere. 
The  author  especially  enforced  the  necessity  of  studying  the  atmosphere  in  con- 
nection with  the  real  surface  of  the  earth,  and  not  the  ideal  uniform  globe  that  is 
generally  considered  by  mathematicians. 

(3)  Frank  W.  Very:  "The  solar  constant."  This  is  an  admirable  review  of 
the  present  state  of  our  knowledge  of  the  amount  of  heat  received  by  the  atmos- 
phere from  the  sun,  and  the  amounts  absorbed  and  radiated  by  the  air.  Professor 
Very  also  gives  some  fundamental  suggestions  as  to  the  method  of  investigating 
this  subject,  which  is  so  important  to  meteorology.  This  article  has  been  very 
favorably  noticed  by  European  reviewers. 

(4)  H.  H.  Kimball:  "Ice  caves  and  frozen  wells.''  This  embodies  the  results 
of  a  personal  examination  of  several  cases  in  which  ice  is  formed  and  preserved 
under  ground.  Mr.  Kimball  gives  a  satisfactory  general  explanation  of  the  mete- 
orological conditions  necessary  to  this  formation  of  ice,  showing  that,  in  general, 
caves,  wells,  and  porous  ground  are  cooled  by  the  percolation  of  cold  air  to  such 
an  extent  that  the  cold  ground  will  freeze  any  water  that  may  subsequently  flow 
into  it.  He  cites  cases  of  stalactites  and  stalagmites  of  ice  in  deserted  iron  mines. 
Taken  in  connection  with  the  exhaustive  descriptive  work  by  E.  S.  Bilch,  of 
Philadelphia,  we  have  now  a  very  satisfactory  idea  of  the  process  by  which  ice 
caves,  ice  beds,  and  frozen  wells  are  formed  throughout  the  world,  and  the  former 
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hypotheses,  especially  that  which  referred  them  back  to  the  Glacial  age.  must 
now  be  abandoned. 

(5)  H.  H.  Kimball:  "  The  general  circulation  of  the  atmosphere."  especially  in 
the  Arctic  regions.  In  this  memoir,  which  was  a  thesis  for  the  degree  of  M.  S., 
the  author  shows  the  great  contrast  between  the  theories  of  Ferrel.  Oberbeck, 
and  Helinholtz  on  the  one  hand,  and  those  of  Bigelow  and  Teisserenc  de  Bort  on 
the  other.  He  then  collects  and  charts  all  available  observations  of  the  move- 
ments of  the  highest  cirrus  clouds  in  northern  latitudes,  and  shows  that  they 
demonstrate  the  existence  of  a  rather  weak  movement  of  the  surface  wind  west- 
ward for  latitudes  north  of  65°,  with  modifications  introduced  by  the  low  baro- 
metric pressures  in  the  North  Atlantic  and  Bering  Sea.  It  is  probable  that  these 
modifications  are  appreciable,  because  in  northern  latitudes  the  cirri  are  low 
down,  and  above  these  there  should  be  a  stronger  current  from  the  west  eastward. 

(6)  Prof.  C.  F.  Marvin:  ' ;  The  measurement  of  sunshine  and  the  preliminary 
examination  of  Angstrom's  pyrhelionieteiv'  This  paper  not  only  introduced 
Angstrom's  electric  compensation  pyrheliometer  to  the  attention  of  American 
physicists,  but  shows  how  it  can  be  best  used  to  advance  meteorological  research. 
Three  copies  of  this  instrument  have  been  purchased  by  the  Weather  Bureau  and 
carefully  compared  before  being  intrusted  to  the  hands  of  the  respective  observers. 
Professor  Marvin's  paper  gives  the  results  of  these  comparisons,  from  which  it 
appears  that  the  amount  of  heat  received  from  the  sun  per  minute,  per  square 
centimeter,  by  a  surface  normal  to  the  solar  rays  and  outside  of  the  earth's  atmos- 
phere, is  about  3.1  grain  calories,  and  that  measurements  made  at  sea  level  are 
liable  to  an  uncertainty  of  about  1  per  cent. 

(7)  O.  L.  Fassig:  "  The  westward  movement  of  the  daily  barometric  wave." 
This  is  a  short  article  accompanied  by  important  charts,  showing  that  the  princi- 
pal features  in  the  diurnal  curve  of  local  variations  of  barometric  pressure  move 
westward  around  the  globe  daily. 

(8) ,  (9)  Mark  S.  W.  Jefferson:  ' '  The  reduction  of  records  of  rain  gauges. ' '  This 
article  calls  attention  to  the  unsatisfactory  condition  of  our  knowledge  of  the  dis- 
tribution of  rainfall.  The  author  suggests  certain  modifications  in  the  methods  of 
preparing  rainfall  charts.  As  this  subject  is  of  the  greatest  interest  in  relation 
to  agriculture,  irrigation,  engineering,  and  general  meteorology,  correspondence 
was  invited  on  this  subject.  Professor  Abbe  prepared  an  extensive  ' '  symposium 
on  "Rainfall  and  charts  of  rainfall."  which  appeared  as  a  supplement  to  the 
Monthly  Weather  Review  for  April.  1902.  In  this  symposium  the  latest  rainfall 
charts  by  Prof.  A.  J.  Henry,  of  the  United  States  Weather  Bureau,  for  the  years 
1871-1901,  inclusive,  and  by  Mr.  Henry  Gannett,  of  the  United  States  Geological 
Survey,  for  the  years  1871-1893,  appeared,  accompanied  by  a  relief  map  of  the 
United  States,  which  must  be  studied  in  connection  with  the  rainfall.  The  cor- 
respondence and  extracts  published  in  this  symposium  explain  the  methods  of 
preparing  rainfall  charts,  and  show  some  of  the  errors  of  those  who  would  apply 
hypothetical  corrections  for  altitude,  or  would,  from  the  presence  of  forests  and 
lakes,  infer  a  special  increase  of  rainfall.  The  whole  discussion  emphasizes  the 
extreme  importance  of  a  large  increase  in  the  number  of  our  rainfall  stations,  in 
order  that  the  Weather  Bureau  may  satisfactorily  respond  to  the  general  public 
demand  for  information  as  to  rainfall  and  snowfall. 

(10)  Maxwell  Hall:  "The  sun-spot  period  and  the  temperature  and  rainfall  of 
Jamaica."  In  this  paper  the  author  shows  that  since  1883  there  has  been  a  close 
parallelism  between  the  mean  maximum  temperatures  at  Kingston  and  the  curve 
of  sun-spot  numbers.  There  is  also  some  show  of  parallelism  between  this  sun- 
spot  curve  and  that  of  the  general  rainfall  for  Jamaica. 

(11)  A.  Wolfer:  In  order  to  facilitate  the  study  of  solar  relations.  Professor 
Abbe  reprinted  in  the  Monthly  Weather  Review  for  November.  1901.  the  complete 
table  of  "  Wolf's  relative  sun-spot  numbers."  This  led  to  a  correspondence  with 
Prof.  A.  Wolfer.  of  Zurich,  who  stated  that,  as  the  successor  to  Professor  Wolf, 
he  had  undertaken  to  revise  the  original  series  of  sun-spot  numbers  and  incor- 
porate all  newly  discovered  data.  This  revision  was.  therefore,  published  with 
some  remarks  by  Wolfer  in  the  Monthly  Weather  Review  for  April.  1902,  simul- 
taneously with  its  publication  in  Switzerland.  This  constitutes  a  most  welcome 
addition 'to  our  knowledge  of  sun-spot  phenomena,  and  while,  on  the  one  hand,  it 
will  undoubtedly  stimulate  research  into  the  relations  between  the  sun  and  the 
earth,  it  will,  on  the  other  hand,  serve  to  refute  many  erroneous  hypotheses  and 
bring  us  nearer  to  the  truth. 

(12)  Albert  Matthews:  '-Indian  summer."  This  is  the  result  of  an  exhaustive 
search  in  the  literature  of  England  and  America:  the  author  shows  that  the  term 
Indian  summer  first  appeared  in  1794.  at  which  time  it  was  probably  in  general 
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use  throughout  the  United  States.  This  memoir  has  excited  very  general  com- 
mendation, coupled  with  expressions  of  surprise  at  finding  that  we  know  so  little 
about  the  origin  of  the  term  and  the  reason  for  its  adoption. 

(13)  S.  P.  Langley:  "The  Astrophysical  Observatory  of  the  Smithsonian  Insti- 
tution." In  this  article  Professor  Langley  first  describes  his  bolometer  and  his 
laborious,  but  successful,  efforts  to  secure  a  bolograph  made  by  automatic  meth- 
ods. The  article  is  illustrated  by  a  remarkably  fine  reproduction  of  Langley 's 
original  bolograph  spectrum.  The  author  calls  attention  to  the  important  mete- 
orological bearings  of  his  studies  with  the  bolometer.  That,  in  fact,  our  seasonal 
weather  changes  and  probably  also  the  irregularities  of  climate  from  year  to  year 
are  dependent  upon  the  absorption  of  solar  heat  by  the  carbonic-acid  gas  and  the 
aqueous  vapor  in  the  atmosphere.  The  absorption  is  greatest  in  Washington  in 
August.  Similar  results  have  been  attained  with  the  actinometer  of  Crova  at 
Montpellier,  and,  especially,  by  the  visual  observations  of  aqueous  absorption 
lines  in  the  spectrum,  as  conducted  by  L.  E.  Jewell  at  the  Johns  Hopkins  Uni- 
versity and  published  in  1896  in  Bulletin  16  of  the  United  States  Weather  Bureau. 
There  can,  therefore,  no  longer  be  any  doubt  that  by  means  of  these  instruments 
meteorologists  at  sea  level  will  be  able  to  gauge  the  average  and  the  special 
absorptive  powers  of  the  whole  atmosphere  above  them.  The  bolograph  and 
actinometer  must,  therefore,  form  an  important  adjunct  in  every  important 
meteorological  observatory. 

(14)  F.  H.  Brandenburg,  W.  V.  Brown,  and  Prof.  E.  B.  Garriott:  "On  the  clas- 
sification and  index  of  weather  maps  and  weather  types  as  an  aid  to  forecasting. ' ' 
These  three  articles  on  this  subject  have  shown  practicable  methods  of  obtaining 
an  end  that  is  greatly  to  be  desired.  Professor  Garriott  especially  calls  attention 
to  the  fact  that  types  of  formations  and  movements  of  the  same  general  character, 
extending  over  periods  of  several  days,  are  much  more  important  than  types  of 
individual  weather  maps  or  weather  conditions.  It  is  to  be  hoped  that  the  great 
importance  of  this  subject  will  stimulate  further  efforts  in  this  line,  but  they  will 
hardly  attain  complete  success  unless  they  are  carried  out  in  sympathy  with  cor- 
rect views  of  the  general  circulation  of  the  atmosphere.  It  is  this  latter  question 
that  offers  the  fundamental  difficulty  in  all  weather  forecasting,  and  especially  in 
long-range  forecasts.  An  article  by  Professor  Abbe  in  the  December  Review, 
"  The  physical  basis  of  long-range  forecasts,"  explains  the  general  character  and 
difficulties  of  the  problem  in  popular  language,  and  suggests  an  appropriate 
method  of  treating  the  general  circulation  of  the  atmosphere,  as  disturbed  by  the 
presence  of  land  and  water  on  this  globe.  But  the  most  important  work  on  this 
subject  is  that  of  Professor  Bigelow  mentioned  below. 

(15)  Prof.  F.  H.  Bigelow:  "  Studies  on  the  statics  and  kinematics  of  the  atmos- 
phere in  the  United  States. ' ' 

Paper  I.  "A  new  barometric  system  for  the  United  States,  Canada,  and  the 
West  Indies." 
Paper  II.  ' '  Method  of  observing  and  discussing  the  motions  of  the  atmosphere. ' ' 
Paper  III.  ' '  The  observed  circulation  of  the  atmosphere  in  high  and  low  areas. ' ' 
Paper  IV.  "  Review  of  Ferrel's  and  Oberbeck's  theories  of  the  local  and  general 
circulations. ' ' 

Paper  V.  "Relations  between  the  general  circulation  and  the  cyclones  and 
anticyclones." 
Paper  VI.  ' '  Certain  mathematical  formulae  useful  in  meteorological  discussions. ' ' 
This  series  of  papers,  published  in  the  Monthly  Weather  Reviews  for  Jan- 
uary-June, 1902,  are  important  contributions.  They  constitute  a  complete  sum- 
mary of  Professor  Bigelow's  researches  into  the  physics  of  the  earth's  atmosphere 
and  also  give  us  a  general  idea  of  nearly  all  that  has  thus  far  been  accomplished 
in  this  field  of  work.  This  study  involves  a  knowledge  of  the  conditions  prevail- 
ing at  and  above  ordinary  cloud  levels;  therefore,  the  author  has  discussed  the 
movements  of  the  atmosphere,  the  formation  of  clouds,  the  temperatures  and 
moistures  observed  by  the  highest  balloon  ascensions.  He  not  only  summarizes 
all  the  work  that  is  published  in  detail  in  his  International  Cloud  Report  and  his 
System  of  Barometry,  but  he  prepares  the  way  for  a  proper  reduction  of  the 
observations  of  temperature,  moisture,  and  wind  made  at  Weather  Bureau  sta- 
tions and  for  drawing  of  daily  weather  maps  for  several  successive  levels  in  the 
atmosphere.  He  finds  that  with  increasing  altitude  above  10,000  meters  the  rate 
of  diminution  of  temperature  steadily  diminishes,  but  recognizes  that  the  accu- 
rate measurement  of  the  temperature  of  the  air  in  the  highest  strata  is  a  very 
difficult  process,  and  that  all  efforts  to  secure  reliable  results  deserve  the  hearty 
support  of  meteorologists. 
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Among  the  most  important  papers  accepted  but  still  awaiting  publication  m  the 
Monthly  Weather  Review  are  the  two  following: 

(1)  W.  A.  Bentley:  '"A  report  on  microphotographs  of  snow  crystals  secured 
during  the  winter  of  1901-2.'*  For  twenty  years  Mr.  Bentley  has  devoted  him- 
self to  the  study  of  snow  crystals.  His  collection  of  microphotographs  taken  in 
Jericho,  Vt. ,  surpasses  the  sum  total  of  all  that  has  been  done  by  all  others  in  the 
world,  and  must  form  the  basis  of  all  future  study  into  the  reasons  for  the  great 
variety  of  forms  that  occur.  It  seems  likely  that  each  snowflake  contains  within 
itself  traces  of  the  processes  that  it  has  had  to  undergo  in  its  journey  from  the 
clouds  to  the  earth.  Therefore  the  crystals  should  tell  us  of  the  atmospheric  con- 
ditions in  the  regions  whence  they  came.  From  this  point  of  view  it  is  evidently 
important  to  encourage  Mr.  Bentley  in  his  labor  of  love.  It  is  to  be  hoped  that  a 
physicist  of  sufficient  ability  may  be  found  to  associate  himself  with  Mr.  Bentley 
in  this  work  and  to  carry  it  on  to  its  successful  conclusion. 

(2)  J.  W.  Sandstrom:  '"On  the  construction  of  isobaric  charts."  This  memoir 
has  been  prepared  under  the  general  supervision  of  Prof.  V.  Bjerknes,  of  the  Uni- 
versity of  Stockholm,  and  is  believed  to  present  important  novelties  in  practical 
meteorology.  Mr.  Sandstrom  has  made  special  use  of  the  splendid  series  of  obser- 
vations in  the  free  air  obtained  by  the  Weather  Bureau  by  means  of  the  Marvin 
kite  and  meteorograph,  during  the  summer  of  1898.  It  seems  likely  that  his 
studies,  taken  in  connection  with  those  of  Professor  Bigelow.  will  indicate  the 
proper  method  of  utilizing  daily  records  from  kites  and  balloons  as  supplementary 
to  observations  of  the  clouds  by  means  of  the  nephoscope.  Mr.  Sandstrom 's 
memoir  was  written  in  German,  and  is  now  being  translated  by  Professor  Abbe 
for  publication. 

Professor  Abbe  states  that  his  duties  as  dean  of  the  scientific  staff 
and  editor  of  the  Monthly  Weather  Review  have  been  greatly  light- 
ened by  the  valuable  assistance  of  Mr.  H.  H.  Kimball  as  assistant 
editor  of  the  Review. 

The  recent  publication  of  the  important  "Lehrbuch  der  Meteor- 
ologie,"  by  Prof.  Dr.  Julius  Hann,  of  Vienna,  marks  an  important 
epoch,  in  the  history  of  meteorology.  It  constitutes  a  fairly  complete 
summary  of  the  present  condition  of  our  knowledge  in  all  branches 
of  observational  meteorology,  with,  many  valuable  suggestions  as  to 
the  theories  and  explanations  of  the  phenomena.  Professor  Abbe 
has  continued  the  translation  of  this  work  as  rapidly  as  other  duties 
would  permit ;  but  it  is  a  large  undertaking  and  can  not  be  finished 
within  the  coming  year. 

CARNEGIE   INSTITUTION. 

The  establishment  of  the  Carnegie  Institution  for  research  has  led  the 
trustees  to  address  the  chief  of  the  Weather  Bureau  a  general  request 
for  suggestions  as  to  what  this  institution  can  do  for  meteorology,  and 
the  board  of  research  appointed  by  the  chief  of  Bureau  has  duly 
reported  on  the  subject.  The  trustees  of  the  Carnegie  Institution  have 
requested  Professor  Abbe  to  act  as  their  general  adviser  on  matters 
pertaining  to  meteorology.  The  chief  of  Bureau's  report  to  the  trus- 
tees, as  also  that  of  Professor  Abbe,  takes  very  much  the  same  view 
of  the  subject;  that  is,  that  the  Carnegie  Institution  should  occupy 
those  fields  of  research  that  are  outside  of  the  official  duties  of  other 
institutions,  but  should  cooperate  with  them  as  far  as  possible. 

AERIAL   RESEARCH. 

There  has  been  inaugurated  a  programme  of  aerial  research  in  the 
upper  strata  of  the  atmosphere.  Professor  Abbe  has  been  given 
charge  of  this  work,  with  the  privilege  of  calling  upon  Professors 
Marvin,  Bigelow,  and  others  for  assistance.  The  first  duty  in  con- 
nection with  this  work  has  been  to  correspond  with  manufacturers  of 
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hydrogen  and  with  instrument  makers  and  special  aeronautic  experts 
in  the  United  States  and  Europe,  in  order  to  ascertain  what  is  at  pres- 
ent considered  practicable  and  best.  There  is  every  prospect  that  we 
shall  be  able  to  send  up  some  sounding  balloons  with  meteorographs 
during  the  coming  year.  Meanwhile  the  most  laborious  part  of  the 
preparatory  work  falls  upon  Professor  Marvin  and  will  take  nearly  all 
of  his  time  for  six  months  to  come. 

SOLAR  HEAT   AND  ATMOSPHERIC   ABSORPTION. 

In  July,  1901,  the  Bureau  received  three  copies  of  Angstrom's 
Electric  Compensation  Pyrheliometer,  which  instrument  is  intended 
to  measure  in  calories  the  amount  of  heat  received  by  radiation  from 
any  distant  source,  including,  of  course,  .the  sun.  It  is  intended  to 
use  these  three  instruments  in  carrying  out  researches  on  the  amount 
of  solar  heat  and  of  atmospheric  absorption  and  allied  questions.  One 
of  them  is  kept  as  a  standard  at  the  Weather  Bureau  and  may  be  used 
in  Washington;  the  others  are  now  located,  respectively,  in  Balti- 
more, in  care  of  Prof.  J.  S.  Ames,  and  the  other  in  Providence,  R.  I., 
in  care  of  Prof.  Carl  Barus.  Numerous  investigations  must  be  car- 
ried on  by  these  physicists  as  preliminary  to  the  main  object  of  our 
research.  Articles  published  in  the  Monthly  Weather  Review  by 
Prof.  C.  F.  Marvin  and  Prof.  F.  W.  Very,  and  by  Mr.  C.  G.  Abbott 
and  Prof.  S.  P.  Langley,  have  given  a  general  idea  of  the  scope  that 
the  investigation  must  take. 

BAROMETRY. 

The  work  on  the  barometry  of  the  United  States  and  Canada  has 
been  completed  by  Prof.  Frank  H.  Bigelow,  and  the  tables  for  the 
reduction  of  sea  level  have  been  in  operation  since  January  1,  1902, 
with  results  which  seem  to  be  quite  satisfactory.  The  work  of  pre- 
paring and  checking  the  station  tables  for  reductions  to  the  3,500-foot 
and  the  10,000-foot  planes  is  complete,  and  the  individual  tables  will 
be  issued  during  July,  to  be  expanded  at  the  stations,  so  that  they 
will  be  ready  for  use  in  the  autumn,  as  soon  as  the  circulation  begins 
to  be  vigorous. 

NEPHOSCOPIC   ORSERVATIONS. 

A  very  valuable  set  of  nephoscope  observations  in  the  West  Indies 
Islands  has  been  secured,  beginning  May,  1899,  and  extending  to  May, 
1902,  at  11  stations.  The  circulation  of  the  atmosphere  in  the  tropical 
zone  has  never  been  carefully  mapped  out,  and  these  observations  for 
the  first  time  afford  us  the  necessary  data  for  discussing  these  prob- 
lems. In  view  of  the  popular  interest  in  the  distribution  of  the 
ashes  ejected  from  the  volcanoes  in  May  and  June,  it  is  very  oppor- 
tune that  the  prevailing  currents  of  air  in  the  upper  strata  should  be 
accurately  determined.  The  computations  on  this  work  have  been 
begun.  Similarly,  nephoscope  observations  will  soon  be  commenced 
in  the  Pacific  and  Plateau  districts,  in  order  to  supplement  those 
made  in  1896-97  for  the  international  commission. 

VAPOR   TENSION   AND   PRECIPITATION. 

It  has  become  necessary  to  discuss  the  Weather  Bureau  observa- 
tions on  the  vapor  tension  throughout  the  United  States,  in  view  of 
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the  fact  that  no  attempt  has  ever  been  made  to  construct  any  nor- 
mals, or  to  determine  the  seasonal  variation  of  the  precipitation  as 
depending  upon  this  element.  These  computations  will  necessarily 
involve  a  careful  treatment  of  the  wet  and  dry  bulb  temperatures  and 
a  consideration  of  the  troublesome  psychrometric  problems  that  are 
involved. 

LOSS   OF   LIFE   IN   THE   UNITED   STATES  BY  LIGHTNING. 

In  Bulletin  No.  30  the  information  collected  from  all  parts  of  the 
countiy  during  the  past  ten  years  has  been  brought  together  and 
summarized  by  Prof.  A.  J.  Henrj^.  It  is  shown  in  this  publication 
that  destructive  lightning  strokes  occur  with  greater  frequency  in 
some  parts  of  the  country  than  in  others;  that  the  region  of  greatest 
frequency  is  in  the  Ohio  Valley,  the  lower  lake  region,  and  the  mid- 
dle Atlantic  States,  and  that,  considering  the  sparsity  of  the  popula- 
tion, the  number  of  fatalities  in  the  middle  Rock}'  Mountain  region 
and  the  upper  Missouri  Valley  is  surprisingly  large.  A  studj-  of  the 
data  has  also  enabled  the  Bureau  to  formulate  a  few  simple  precau- 
tions against  danger  from  lightning  stroke  that  are  here  reiterated: 

It  is  not  judicious  to  stand  under  or  near  trees  during  thunder- 
storms, in  the  doorways  of  barns,  near  chimneys  and  fireplaces,  or  tim- 
bers that  lead  directly  to  the  room.  Neither  should  one  stand  near 
the  point  of  entrance  of  telegraph  and  telephone  wires.  (The  latter 
should  invariably  be  provided  with  lightning  arresters  and  ground 
wires.)  It  is  not  advisable  to  huddle  under  wagons,  thrashing 
machines,  or  under  frame  structures  surmounted  by  a  flag  pole.  A 
wire  clothesline  should  not  be  attached  to  a  dwelling  house  under  any 
circumstances;  rather  suspend  it  between  two  neighboring  trees  or 
posts. 

WIND    VELOCITY    AND    FLUCTUATIONS     OF    WATER    LEVEL    ON    LAKE 

ERIE. 

Strong  westerly  winds  on  Lake  Erie  pile  up  the  water  in  the  harbor 
of  Buffalo,  at  the  eastern  end  of  the  lake,  the  rise  in  level  at  times 
being  so  great  as  to  be  detrimental  to  navigation  and  injurious  to 
wharf  property.  The  establishment  under  the  direction  of  the  Chief 
of  Engineers,  IT.  S.  Army,  of  self-recording  water-level  gauges  in 
Buffalo  Harbor  and  at  the  Avestern  end  of  the  lake,  and  the  hearty 
cooperation  of  that  official  with  the  Bureau,  has  made  it  possible  for 
Professor  Henry  to  study  the  relations  between  the  force  and  direction 
of  the  wind  and  sudden  changes  in  the  level  of  lake  waters. 

It  was  found  that  with  westerly  wind  velocities  of  less  than  50  miles 
per  hour  at  the  eastern  end  of  the  lake  the  changes  of  level  in  Buffalo 
Harbor  were  not  great  enough  to  menace  navigation;  when,  however, 
the  velocity  of  westerly  winds  passes  beyond  50  miles  per  hour,  wharf 
property  is  always  more  or  less  exposed  to  danger  from  flooding.  The 
height  to  which  the  water  will  rise  depends  partly  upon  the  strength, 
duration,  and  suddenness  of  the  westerly  winds  and  partty  upon  the 
season  of  the  year.  The  winds  of  the  warm  season  seldom  prevail  long 
enough  to  cause  an  overflow.  It  was  also  found  that  while  the  crest 
of  the  rise  in  lake  level  and  the  maximum  velocity  of  the  wind  gen- 
erally coincided  in  point  of  time,  the  water  would  begin  to  fall  as  soou 
as  the  crest  was  reached,  regardless  of  the  force  of  the  wind,  and  that 
it  would  continue  to  fall  and  then  rise  again,  in  a  series  of  oscillations 
up  and  down,  until  the  normal  level  was  restored. 
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The  relations  between  the  velocity  of  the  wind  and  dangerous 
changes  in  water  level  seem  to  be  sufficiently  definite  to  attempt  to 
forecast  them  for  the  benefit  of  local  interests  at  Buffalo  and  the 
western  end  of  the  lake,  especially  the  last  named,  where  a  know- 
ledge of  the  changes  in  depth  of  water  in  the  channel  at  the  mouth  of 
the  Detroit  River  would  be  of  great  value  to  vessel  interests. 

CONVENTION   OF   WEATHER  BUREAU   OFFICIALS. 

The  triennial  convention  of  Weather  Bureau  officials  met  at  Mil- 
waukee, Wis.,  August  27-29,  1901.  There  were  in  attendance  one 
hundred  of  the  directing  officials  of  the  Bureau,  representing  every 
section  of  the  country  and  every  branch  of  the  weather  service.  The 
entire  scientific  staff,  consisting  of  seven  professors,  was  present  and 
took  part  in  the  proceedings.  The  Secretary  of  Agriculture  honored 
the  convention  with  his  presence  just  before  its  close,  and  in  a  few 
well-chosen  remarks  congratulated  the  convention  on  the  achieve- 
ments of  the  weather  service  and  the  high  standard  of  its  personnel. 
The  citizens  of  Milwaukee  gave  the  members  of  the  convention  and 
their  guests  a  banquet  at  the  Pfister  Hotel  on  the  evening  of  the  last 
day  of  the  convention.  The  banquet  was  presided  over  by  Hon.  E.  C. 
Wall,  president  of  the  chamber  of  commerce.  The  Press  Club  of 
Milwaukee  also  generously  entertained  the  convention  at  a  reception 
one  evening  during  its  stay  in  the  city. 

Much  work  valuable  to  the  Government  service  was  accomplished 
by  this  gathering  together  of  the  leading  officials  of  the  Bureau.  The 
report  of  the  convention  has  been  printed  as  Bulletin  No.  31.  It 
comprises  250  pages  and  contains  all  of  the  papers  read  before  and 
discussed  by  the  convention.  This  report  will  be  read  and  studied 
by  the  officials  of  the  Bureau  who  were  not  in  attendance  at  the  con- 
vention. By  thus  printing  and  disseminating  a  complete  report  of 
the  convention  the  younger  observers  and  officials  of  the  Bureau  are 
given  nearly  as  much  benefit  as  though  they  had  been  in  attendance. 
The  printed  report  contains  so  many  valuable  papers  and  discussions 
that  it  will  be  found  of  great  interest  to  many  who  are  interested  in 
meteorological  problems  and  who  are  not  connected  with  the  Govern- 
ment. The  esprit  de  corps  and  the  devotion  to  their  chosen  profes- 
sion of  the  officials  of  the  Weather  Bureau  are  well  shown  by  the  fact 
that,  although  it  was  required  that  they  bear  the  expense  of  attendance 
upon  the  convention,  except  for  transportation,  practically  all  of  the 
prominent  officials  of  the  Bureau  were  in  attendance,  and  many  others 
were  anxious  to  go  who  could  not  be  spared  from  their  official  duties. 

WIRELESS   TELEGRAPHY. 

Experiments  in  space,  or  wireless,  telegraphy  were  begun  January 
1, 1900,  in  accordance  with  the  orders  of  the  Secretary  of  Agriculture, 
and  carried  on  under  the  directions  of  the  chief  of  the  Weather 
Bureau.  Prof.  R.  A.  Fessenden  was  placed  in  immediate  charge  of 
the  work  and  continued  in  that  capacity  until  July  30,  1902,  when  he 
was  succeeded  by  Mr.  A.  H.  Thiessen. 

While  much  valuable  information  has  been  secured  and  a  fairly 
satisfactory  experimental  system  has  been  devised,  I  am  not  able  to 
report  such  progress  in  the  investigation  as  would  justify  the  Depart- 
ment in  dispensing  with  its  coast  telegraph  lines  or  the  cables  that 
connect  certain  islands  with  the  mainland. 
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The  hot-wire  receiver,  or  boloscope,  was  found  to  be  the  most  sensi- 
tive of  any  yet  used  in  the  experiments.  Its  action  was  positive,  and 
during  the  early  spring  it  gave  excellent  results;  messages  were 
transmitted  with  a  rapidity  almost  equal  to  that  of  the  ordinary  tele- 
graph. Quite  satisfactory  tests  were  made  before  a  board  from  the 
Army  and  one  from  the  Navy.  It  was  thought  that  the  Bureau  had 
finally  devised  a  receiver  that  would  take  the  place  of  all  others  in 
use ;  but  as  the  season  advanced  into  summer  and  unstable  atmos- 
pheric electrical  conditions  became  more  frequent  it  was  found  that 
the  minute  platinum  loops  on  which  the  active  principle  of  the  bolo- 
scope depended  would  frequently  burn  out  after  connection  was  made 
with  a  vertical  wire. 

It  has  so  far  been  found  impossible  to  send  messages  any  appreciable 
distance  over  land  or  fresh  water,  or  to  attune  the  transmitter  to  the 
receiver  so  as  to  overcome  the  difficulties  of  interference  should  a 
second  transmitter  generate  electric  waves  within  the  same  field. 

I  am  of  the  opinion  that  the  use  of  wireless  telegraphy  in  its  present 
state  is  limited  to  the  transmission  of  messages  between  moving  ships 
and  between  ships  and  the  land,  and  that  wherever  permanent  com- 
munication is  required  the  cable  or  the  land  wire  is  the  more  reliable 
means  of  communication  and  probably  the  more  economical. 

Our  experiments  during  the  past  year  were  conducted  over  a  course 
between  Manteo  and  Cape  Hatteras,  a  distance  of  about  50  miles. 

INSTRUMENTS. 

STATION   EQUIPMENTS. 

Nearly  all  stations  are  now  fully  equipped  with  automatic  instru- 
ments recording  wind  velocity  and  direction,  the  temperature  and 
pressure  of  the  air,  and  the  duration  of  sunshine  and  rainfall.  The 
extensive  and  thorough  inspection  of  stations  that  has  been  made 
within  the  last  two  years  has  resulted  in  numerous  recommendations 
by  the  inspectors,  which,  in  the  main,  have  been  carried  out  and  which 
have  necessitated  the  replacing  of  old  automatic  apparatus  with  that 
of  the  most  approved  type.  We  have  been  obliged  to  postpone  the 
equipment  of  some  stations  already  listed  to  be  supplied,  but  it  is 
expected  that  these  will  receive  attention  during  the  next  few  months. 

It  is  considered,  in  the  present  connection,  that  a  station  is  fully 
equipped  with  automatic  instruments  whenever  records  of  the  follow- 
ing meteorological  conditions  are  continuously  and  automatically  pro- 
duced, namely:  Wind  velocity,  wind  direction,  temperature,  j)ressure, 
rainfall,  duration  of  sunshine. 

On  June  30,  1902,  there  were  in  operation  191  stations  at  which  at 
least  one  meteorological  element  was  automatically  recorded,  and  in 
order  to  set  forth  graphically  the  present  status  of  the  equipment  of 
stations,  these  may  be  separated  into  the  following  classes: 

(a )  Stations  completely  equipped  as  defined  above 124 

{b)  Stations  awaiting  equipment  as  supplies  become  available 24 

(c)  Stations  maintained  by  agents  where  the  equipment  is  necessarily  simple 

and  hence  incomplete 9 

(d)  Special  display  or  other  stations,  at  which  records  of  some  particular  ele- 

ment, generally  wind  velocity  only,  is  desired 17 

(e)  Regular  stations  now  partly  equipped,  but  which  are  of  small  importance, 

or  so  circumstanced  that  further  additions  to  the  present  equipment 
are  not  considered  desirable  or  necessary 17 

Total 191 

(/)  New  stations  announced  but  not  yet  established. 
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In  connection  with  the  124  stations  quoted  as  completely  equipped, 
it  should  be  remarked  that  in  addition  to  the  automatic  registers  and 
apparatus  constituting  a  complete  equipment,  105  of  the  124  stations 
are  provided  with  a  special  so-called  instrument  stand,  on  which  the 
automatic  registers  are  installed  to  advantage,  including  an  extra 
anemometer,  a  whirling  apparatus,  maximum  and  minimum  thermom- 
eters, and  a  glass  sunshine  recorder,  all  arranged  to  exhibit  these 
devices  to  visitors,  etc.  In  order  to  still  further  improve  the  equip- 
ment and  furnishing  of  stations,  a  series  of  26  climatic  and  meteoro- 
logic  charts  were  prepared  and  printed  and  sets  issued  to  stations  about 
two  years  ago.  Some  of  these  were  bound,  some  framed  separately 
and  hung  up  on  the  walls  of  the  offices,  but  finalty  during  the  past 
year  a  special  set  of  swinging  frames  of  ornamental  pattern  was 
designed,  and  about  79  stations  have  thus  far  been  supplied  with  them. 
Stations  with  ample  wall  space  have  displayed  the  charts  in  separate 
frames.  There  are  about  20  stations  of  this  number  at  which  15  or 
more  of  the  charts  are  so  displayed  (in  wall  frames).  We  thus  have  124 
stations  completely  equipped  with  automatic  instruments,  and  the 
greater  part  of  them  provided  in  addition  with  special  instrument 
stands,  framed  climatic  charts,  and  extra  instruments  arranged  for 
exhibit.  It  must  be  noticed  that  of  those  not  equipped  with  instru- 
ment stands,  charts,  etc.,  many,  such  as  the  West  Indian  stations,  for 
example,  and  some  in  the  United  States,  do  not  really  require  or  can 
not  use  this  part  of  the  standard  outfit. 

Referring  again  to  the  classified  list  above,  it  appears  that  if  we 
exclude  classes  (c),  (cl),  and  (e),  the  stations  of  which  do  not  require 
further  equipment,  and  class  (/),  which  pertains  to  the  future,  there 
remain  124  stations  of  the  Bureau  now  fully  equipped  and  24  stations 
in  process  of  equipment. 

On  the  whole,  it  may  be  stated  that  the  latter  are  now  about  one- 
half  equipped;  that  is  to  sa}^,  about  twelve  complete  sets  of  apparatus 
will  be  required  to  complete  the  equipment.  It  is  confidently  expected 
that  the  entire  equipment  at  all  stations  will  thus  be  completed  during 
the  current  fiscal  year. 

STORM-WARNING   EQUIPMENT. 

The  work  of  extending  the  equipment  of  steel  towers  and  high- 
power  lanterns  of  improved  type  at  important  storm- warning  stations 
has  also  constituted  an  important  piece  of  work  assigned  to  the 
instrument  division,  which  is  directed  by  Professor  Marvin,  and  this 
was  pushed  energetically  during  the  year,  as  far  as  funds  would 
permit.  In  all,  54  towers  have  been  distributed  to  storm-warning 
stations,  of  which  number  4  were  to  regular  stations  for  special  pur- 
poses. Of  those  issued,  only  3  have  not  yet  been  erected,  owing  to 
unavoidable  delays  in  procuring  satisfactory  sites  and  the  exorbitant 
nature  of  bids  for  erection. 

The  funds  available  for  this  work  during  the  past  year  were  too 
limited  to  permit  of  the  purchase  of  the  high-power  lanterns  and  cer- 
tain other  accessories  required  with  the  towers,  hence  none  was  pro- 
vided. Moreover,  the  first  six  months  of  the  past  year  have  been 
mostly  consumed,  of  necessity,  in  the  manufacture,  shipment,  and 
installation  of  the  towers,  hence  the  plan  was  adopted  of  spending  the 
sum  available  mostly  for  towers  and  their  installation,  leaving  the 
matter  of  lanterns  and  accessories  to  be  supplied  this  year.    Provision 
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for  this  has  already  been  made,  but  the  storm -warning  fund  will  per- 
mit of  no  considerable  extension  of  the  work  beyond  finishing  mat- 
ters left  over  from  last  year. 

There  are  now  109  storm-warning  and  9  special  stations  at  which 
the  steel  towers  have  been  installed.  Of  these,  48  now  need  lanterns, 
which  will  be  issued  as  soon  as  delivered  by  the  contractor. 

TESTING  AND   ADJUSTING   INSTRUMENTS. 

This  important  work  has  grown  to  very  great  proportions  with  the 
large  extensions  of  the  service  during  the  past  few  years. 

All  automatic  instruments  and  registers,  not  only  neAv  instruments, 
but  old  ones  that  have  been  repaired,  are  most  carefully  tested  in 
actual  work  and  adjusted  before  the  instruments  are  put  in  operation 
at  stations.  But  few  of  the  observers  have  that  intimate  knowledge 
of  the  theory  of  all  these  apparatus  or  the  skill  that  is  required  to  set 
in  order  instruments  that  may  be  generally  out  of  adjustment.  This 
delicate  and  important  work  is  performed,  under  the  direction  of  Pro- 
fessor Marvin,  in  a  most  conscientious  and  intelligent  manner  by  Mr. 
Charles  B.  Tuch,  whose  skill  and  long  experience  with  meteorological 
apparatus  renders  his  service  of  the  greatest  value. 

The  comparison  of  thermometers  likewise  involves  a  large  amount 
of  painstaking,  technical  work.  During  the  year  about  1,400  ther- 
mometers were  inspected  and  compared.  The  temperatures  at  which 
comparisons  are  made  range  from  40°  below  zero  to  112°  above,  and 
thermometers  are  compared  at  points  every  10°  along  the  scale,  with 
the  exception  of  maximum  thermometers,  which  are  not  compared  at 
below  32°.  This  means  at  least  nine  readings  on  every  thermometer 
and  four  to  six  additional  readings  at  low  temperatures  on  all  mercu- 
rial and  alcohol  thermometers,  making  an  average  of  about  thirteen 
readings  for  each  thermometer.  This  work  and  that  of  deducing  and 
tabulating  the  corrections  from  the  thousands  of  readings  involved  is 
performed  in  the  most  satisfactory  manner  by  Mr.  Samuel  A.  Potter. 

It  is  only  by  such  a  rigid  system  of  inspection,  testing,  comparison, 
and  adjustment  of  instrumental  apparatus  that  a  high  standard  of 
excellence  and  accuracy  can  be  maintained,  and  it  may  fairly  be 
affirmed  that  the  instruments  of  the  United  States  AVeather  Bureau 
are  unsurpassed  in  respect  to  their  uniform  excellence  and  accuracy 
by  similar  instruments  anywhere. 

MACHINE  SHOP. 

During  the  past  year  the  old,  antiquated  foot  lathes,  formerly  con- 
stituting the  entire  equipment  of  our  repair  shop,  were  replaced  by 
new  power-driven  lathes  and  some  other  machinery. 

The  repair  work  on  instruments  fell  considerably  in  arrears  during 
the  period  of  transition  from  the  old  to  the  new  machinery,  not  only 
because  of  the  time  required  in  the  installation  and  refitting  of  the 
shop,  but  from  the  fact  that  the  complete  utility  of  the  new  machineiw 
depends  upon  securing  a  multitude  of  special  tools,  cutters,  dies,  jigs, 
etc.,  suited  to  the  particular  work  in  hand;  and  a  great  deal  of  time 
was  expended  in  the  construction  of  such  special  tools.  Therefore 
the  full  value  of  our  improved  equipment  will  only  be  realized  as 
these  special  accessories  multiply  and  become  more  varied  with  con- 
tinued work. 
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For  many  years  we  have  had  but  two  skilled  mechanics  in  the 
machine  shop,  and  in  the  meantime  the  number  of  complex  automatic 
instruments  at  stations  has  increased  from  10  or  15  pieces  for  the 
entire  service  to  about  800  now  in  actual  use  throughout  the  service. 
Some  of  these  are  exposed  to  all  degrees  of  weather  conditions,  and 
all  are  subject  to  more  or  less  deterioration  and  wear  with  use.  An 
increase  in  the  force  of  skilled  mechanics  is  much  needed,  in  order  to 
properly  keep  up  the  repair  work  on  the  great  number  of  instruments 
now  in  use. 

INSTRUMENTAL   RESEARCH   WORK. 

The  routine  operations  of  the  instrument  division  have  so  wholly 
absorbed  the  time,  thought,  and  energies  of  Prof.  C.  F.  Marvin,  the 
able  chief  of  the  division,  and  the  persons  engaged  therein  as  to  leave 
little  opportunity  for  serious  application  to  the  several  unsolved 
technical  problems  involved  in  the  construction  and  operation  of 
meteorological  apparatus.  In  former  years  the  volume  of  routine 
work  was  much  smaller  and  less  exacting  than  at  present;  but  we 
earnestly  look  forward  to  a  time  in  the  near  future  when  the  burden 
of  routine  duties  shall  diminish  because  of  the  completed  state  of  the 
instrumental  and  storm-warning  equipments.  Then  our  experts  will 
be  able  to  devote  at  least  a  portion  of  their  time  to  special  problems. 

Professor  Marvin  expresses  high  appreciation  of  the  conscientious 
application  and  ability  with  which  Mr.  J).  T.  Maring,  the  assistant 
chief  of  the  instrument  division,  has  assisted  him. 

OBSERVATORY   BUILDINGS. 

In  the  act  making  appropriations  for  the  Department  of  Agriculture 
for  the  fiscal  year  ended  June  30,  1902,  approved  March  2,  1901,  Con- 
gress included  an  item  for  the  purchase  of  a  site  and  erection  of  a 
small  brick  and  wooden  building  at  each  of  the  following-named  sta* 
tions  for  the  use  of  the  Weather  Bureau,  at  the  amounts  set  opposite 
each,  viz:  Atlantic  City,  X.  J.,  $6,000;  Hatteras,  N.  C,  $5,000;  Fort 
Canby,  Wash.,  $4,000;  Port  Crescent,  Wash.,  $3,000;  Tatoosh  Island, 
Washington,  $5,000,  and  Point  Reyes,  Cal.,  $3,000;  and  for  the  pur- 
chase and  laying  of  a  cable  between  the  mainland  and  Tatoosh  Island, 
Washington,  including  general  repairs  to  telegraph  line  from  Port 
Crescent  to  Tatoosh  Island,  Washington,  $20,000;  in  all,  $46,000,  with 
the  proviso  that  if  any  of  the  money  for  these  several  buildings  and 
cable  remained  unexpended  it  might  be  used  in  the  repair,  improve- 
ment, and  equipment  of  the  buildings  owned  by  the  Government  and 
occupied  by  the  Weather  Bureau  at  Cape  Henry,  Virginia,  Bismarck, 
N.  Dak. ,  Kittyhawk,  N.  C. ,  and  Jupiter,  Fla. 

Under  this  authority  the  work  was  immediately  taken  up  by  the 
Weather  Bureau,  and  the  following  buildings  were  erected  during  the 
year  at  the  total  cost  set  opposite  each,  viz : 

Atlantic  City,  N.  J $6,000.00 

Hatteras,  N.  C 5,000.00 

Fort  Canby  (North  Head),  Wash , 3,992.63 

Port  Crescent.  Wash 1,000.00 

Tatoosh  Island,  Washington 4, 950.  00 

Point  Reyes,  Cal 2, 989.  90 

Total ,,.„.,_„, .._,_.._.. 23,932.53 
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In  addition,  the  following  buildings  were  also  repaired,  improved, 
and  equipped,  and  supplies  purchased  therefor  at  the  total  cost  set 
opposite  each,  viz: 

Bismarck.  N.  Dak . . . .   $7, 064. 14 

Jupiter.  Fla . _- 3.358.00 

Kittyhawk,  N.  C 125.00 

Cape  Henry.  Virginia 5, 104. 25 

Supplies,  instruments,  etc 1, 647. 64 

Total 17,279.03 

In  regard  to  the  above,  however,  it  may  be  proper  to  add  that  the 
buildings  at  Port  Crescent,  Wash.,  and  Jupiter,  Fla.,  are  still  in 
course  of  construction,  but  it  is  expected  that  they  will  be  completed 
within  the  next  three  months. 

It  was  deemed  advisable  not  to  lay  a  cable  between  Tatoosh  Island 
and  the  mainland,  Washington,  but  instead  to  build  a  span  wire 
across,  in  order  that  the  balance  of  the  money  thus  created  might  be 
used  in  the  repair  and  improvement  of  the  buildings  above  mentioned. 
General  repairs,  however,  are  now  being  made  to  the  telegraph  line 
from  Port  Crescent  to  Tatoosh  Island,  Washington,  at  an  approximate 
cost  of  83,000,  which  leaves  a  balance  of  about  81,768.44  to  be  covered 
into  the  Treasury.  Only  such  portion  of  this  special  appropriation 
has  been  expended  as  has  been  absolutely  necessary  for  the  work  in 
question,  and  while  the  unexpended  balance  can  be  used  for  the  pur- 
chase of  supplies  for  any  of  the  buildings  named,  I  have  felt  it  my 
duty  not  to  incur  any  additional  expense  against  this  fund,  as  I  believed 
that  the  buildings  in  question  were  sufficiently  well  equipped  to  meet 
the  needs  of  the  Weather  Bureau. 

The  press  has  spoken  in  high  terms  of  the  benefit  that  the  buildings 
will  be  to  the  marine  and  other  interests. 

In  view  of  the  complimentary  criticisms  from  the  public  and  the 
economy  to  the  Government  in  owning  its  own  buildings,  thereby 
saving  the  amounts  now  paid  for  rent  of  office  quarters,  I  recom- 
mended that  an  additional  appropriation  of  850,000  be  asked  from 
Congress  for  the  purchase  of  sites  and  the  erection  of  not  less  than 
six  buildings  during  the  fiscal  year  ending  June  30,  1903,  which  you 
approved,  and  Congress  has  made  an  appropriation  of  the  amount 
named.  The  places  that  have  been  selected  for  these  new  buildings, 
with  your  approval,  are  Yellowstone  Park,  Wyo. ;  Amarillo,  Tex. ; 
Modena,  Utah;  Key  West  and  Sand  Key,  Fla.,  and  South  Farallone 
Island,  California,  There  has  been  some  difficulty  in  providing  sites 
for  the  buildings  at  Modena  and  Amarillo,  and  it  is  not  believed  that 
it  will  be  practicable  to  erect  these  buildings  before  next  spring. 

LIBRARY. 

No  change  has  been  made  in  the  ordinary  routine  of  the  library. 
The  facility  with  which  the  library  can  be  consulted  has  been  greatly 
enhanced  by  the  completion  of  the  transcribing  of  the  author  index 
on  better  size  cards  (standard  library).  Work  has  been  begun  on  a 
subject  index,  a  most  important  adjunct  to  a  library,  and  one  the 
need  of  which  has  been  acutely  felt  for  years  past.  Xo  unforeseen 
interruption  occurring,  this  much-needed  index  should  be  completed 
within  the  current  fiscal  year.  Conjointly  with  this  subject  index  of 
books,  author  and  subject  indexes  of  the  meteorological  contents  of 
the  periodicals  currently  received  have  also  been  started.     Bibliogra- 
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phy  is  imperative  in  scientific  research,  and  as  soon  as  the  present 
exigencies  admit,  more  attention  will  be  devoted  to  the  subject  of 
meteorological  bibliography,  and  the  endeavor  will  be  made  to  close 
the  hiatus  caused  by  the  suspension  of  our  bibliographic  work  some 
ten  years  ago  to  its  partial  resumption  within  the  last  year. 

The  number  of  volumes  in  the  library  has  been  increased  during  the 
year  by  782  accessions,  most  of  which  are  meteorological  reports  of  other 
weather  services.  Many  of  these  works  can  not  be  accommodated  for 
lack  of  space,  but  remain  in  sacks  and  packages  stored  on  the  floor. 
Arrangements,  therefore,  will  soon  be  made  to  assign  additional  room  to 
the  librarj^.  The  Bureau  now  especially  encourages  the  study  of  meteor- 
ology, not  only  in  the  public  schools  but  also  in  the  colleges  and  the 
universities  of  the  country.  This  action  is  attracting  the  attention 
of  teachers  and  students  to  the  central  office.  It  is  a  place  for  study; 
a  place  where  the  advantages  of  the  collected  data  of  the  world  may 
be  obtained,  and  it  is  the  only  place  of  the  sort  in  this  country.  In 
modern  research  work  two  instrumentalities  stand  out  coequal  and 
coimportant — library  and  laboratory — the  library,  from  which  to  learn 
what  other  workers  have  thought  and  done ;  the  laboratory,  in  which 
to  do  that  which  oneself  thinks  out.  The  use  made  by  our  own  offi- 
cials of  the  library  may  be  best  shown  by  the  fact  that  there  are  pres- 
ent more  than  350  volumes  charged  to  and  in  use  in  the  different  divi- 
sions and  sections  of  the  office.  No  record  has  ever  been  kept  of  daily 
calls  for  books,  but  it  is  not  improbable  that  more  than  a  thousand 
books  are  taken  out  of  the  library  for  consultation  annually.  Having 
what  we  believe  to  be  the  largest  and  most  complete  meteorological 
library  extant,  it  should  be  our  aim  to  make  it  the  most  useful. 

EXAMINATIONS. 

There  have  been  held  during  the  year  71  examinations — 30  of  em- 
ployees not  previously  examined  in  any  branch,  and  35  of  employees 
that  had  passed  the  first-grade  examinations  and  who  were  taking  the 
examinations  prescribed  for  one  or  more  of  the  other  grades  or  had 
failed  in  some  branch  in  which  previously  examined.  It  is  believed 
that  the  purposes  of  the  examinations  could  be  greatly  aided  if  the 
questions  as  marked,  together  with  the  reasons  for  the  marking,  could 
be  submitted  to  the  examinee,  and  the  supervising  examiner  has  been 
instructed  to  do  so  in  the  future.  To  tell  one  that  one  is  in  error  is 
of  course  valuable,  but  to  tell  one  how  he  comes  to  be  in  error  is  more 
valuable — it  is  educative. 

TELEGRAPH   LINES. 

No  change  has  taken  place  since  the  last  annual  report  in  the  total 
mileage  (367  miles)  of  telegraph  and  telephone  lines  owned  and  oper- 
ated by  the  Weather  Bureau,  no  new  lines  having  been  built  nor  any 
old  ones  abandoned  during  the  year. 

No  extensive  line  repairs  have  been  needed  except  on  the  Tatoosh 
Island  section,  where  general  repairs  are  now  under  way>  preparatory 
to  the  reestablishment  of  telegraphic  communication  with  the  new 
station  about  to  be  erected  on  that  island.  A  wire  span,  supported 
on  steel  towers,  is  in  course  of  erection  between  the  island  and  the 
mainland,  in  lieu  of  a  submarine  cable  which,  as  costly  experience 
during  past  years  has  demonstrated,  can  not  be  economically  main- 
tained in  that  locality. 
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Nineteen  nautical  miles  of  two-conductor  cable,  laid  by  the  Signal 
Service  of  the  Army  in  1898,  between  Block  Island  and  Narragansett 
Pier,  R.  I.,  were  recently  transferred  to  this  Bureau.  This  cable  has 
been  out  of  working  order  since  last  January.  It  was  our  purpose  to 
recover  it,  replace  the  defective  parts,  and  relay  it  so  as  to  parallel 
our  old  Block  Island  cable  for  use  in  case  of  an  accident  to  the  latter. 
On  taking  it  up  it  was  found  to  be  too  badly  worn  to  justify  the 
expense  of  again  putting  it  down,  and  an  appropriation  of  $40,000  is 
recommended  for  the  purchase  and  the  laying  of  a  new  cable  and  the 
purchase  of  ground  and  erection  of  necessary  buildings  at  each  of 
the  two  termini. 

The  total ' '  this  line  "  receipts  from  commercial  telegrams  transmitted 
over  Weather  Bureau  lines  during  the  year  were  $2,326.17,  an  increase 
of  $597.68  over  last  year's  receipts. 

The  total  number  of  whole  days  and  fractional  parts  of  a  day, 
respectively,  on  which  telegraphic  communication  over  Weather 
Bureau  lines  was  interrupted  is  as  follows : 

From— 


Port  Crescent  to  Neah  Bay,  Washington 

San  Francisco  to  Point  Reyes,  Cal 

Edgartown  to  Nantucket,  Mass  . 

Block  Island  to  Narragansett,  Rhode  Island. 

Norfolk,  Va.,  to  Hatteras,  N.  C 

Alpena  to  Middle  Island,  Michigan 

Alpena  to  Thunder  Bay  Island,  Michigan 


Whole 

Fractional 

days. 

days. 

10 

55 

26 

15 

0 

0 

2 

4 

5 

47 

1 

6 

.0 

0 

Under  acts  passed  by  the  last  Congress,  specifications  and  plans  are 
being  prepared  for  purchasing  and  laying  about  50  statute  miles  (more 
or  less)  of  submarine  telegraph  cables,  to  connect  Sand  Key,  Florida, 
with  Key  West,  Fla. ;  >  South  Manitou  Island,  Michigan,  with  Glen- 
haven,  Mich.,  and  the  Farallone  Islands,  California,  with  San  Fran- 
cisco, Cal.,  via  Point  Reyes,  Cal.  A  teredo-proof,  one-conductor 
cable,  with  rubber  insulation  and  twelve  No.  8  guard  wires,  will  be 
used  for  the  Sand  Key  connection,  and  gutta-percha  cables,  with  twelve 
No.  5  guard  wires,  for  the  others. 

A  short  telephone  line,  to  connect  the  new  station  at  North  Head, 
Wash. ,  with  the  lines  terminating  at  Fort  Canby,  Wash. ,  is  now  under 
construction. 

PUBLICATIONS. 

TOTAL   OUTPUT. 

Forecast  cards:  Pieces. 

Manila 15,785,760 

Paper 2,370,105 

Station  maps 4,087,792 

Station  forms,  all  kinds 2,738,130 

Weather  maps,  Washington . 539, 772 

Climate  and  crop  bulletins _  _  ■ . 140, 089 

Monthly  Weather  Reviews : 52, 750 

Lake  charts 44, 500 

Snow  and  ice  bulletins 31, 043 

Total 25,789,941 

These  figures  relate  onty  to  work  done  within  the  division,  and  do 
not  include  miscellaneous  printing  for  the  Bureau  done  under  authority 
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of  over  800  orders.  The}'  mean  that  25,750,000  pieces,  weighing  more 
than  270  tons,  were  here  printed,  cut,  bound,  or  otherwise  made  into 
suitable  packages,  wrapped,  and  mailed. 

WORK   DONE   AT   THE    GOVERNMENT   PRINTING   OFFICE. 

Forecast  cards:  Pieces. 

Manila -  -  -    13, 000,  000 

Paper _• 13, 000 ,  000 

Station  maps 3, 450, 000 

Total 29,450,000 

These  were  also  mailed  to  stations. 

Other  printing  done  at  the  Government  Printing  Office  includes  2 
quarto  bulletins,  aggregating  2,700  copies;  7  octavo  bulletins,  aggre- 
gating 24,500  copies,  and  625,000  miscellaneous  forms. 

To  the  above  quantities  are  to  be  added  2,250,000  blank  forecast 
cards,  manila,  shipped  direct  by  the  contractor  to  stations,  and  2,000,000 
paper  forecast  cards  printed  here  previous  to,  but  mailed  after,  June 
30,  1902. 

ECLIPSE  METEOROLOGY  AND  ALLIED  PROBLEMS. 

The  track  of  the  total  solar  eclipse  of  May  28,  1900,  crossed  the 
Southern  States  from  New  Orleans  to  Norfolk  and  afforded  an  unusual 
opportunity  for  studying  some  of  the  physical  problems  connected 
with  the  effects  of  solar  radiation  in  the  earth's  atmosphere.  The 
observations  made  in  the  eclipse  track  have  been  discussed  by  Prof. 
Frank  H.  Bigelow,  and  the  results  appear  in  Bulletin  I,  Weather 
Bureau,  1902,  "Eclipse  meteorology  and  allied  problems."  It  is 
there  shown  what  preliminaiy  meteorological  observations  should  be 
made  for  determining  the  position  of  eclipse  stations.  Professor 
Bigelow  also  shows  that  the  so-called  "  eclipse  cyclone  "  does  not  exist 
in  the  atmosphere  and  that  the  shadow  bands  are  an  absorption  of 
light  effect  on  the  sun's  crescent  which  is  confined  to  the  lowest  layers 
of  the  atmosphere.  A  review  of  the  scientific  status  of  the  problems 
of  solar  physics  follows,  in  which  the  parallelism  between  the  meteor- 
ology of  the  atmosphere  of  the  sun  and  that  of  the  earth  is  indicated. 
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U.  S,  Department  of  Agriculture, 

.    Bureau  of  Animal  Industry, 
Washington,  D.  C. ,  September  15,  1902. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations 
of  this  Bureau  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

D.  E.  Salmon, 

Chief. 
Hon.  James  Wilson,  Secretary. 


WORK   OF   THE    YEAR,   WITH   RECOMMENDATIONS. 
INSPECTION   DIVISION. 


MEAT   INSPECTION. 

The  inspection  of  cattle,  sheep,  calves,  and  hogs  and  their  products 
was  conducted  at  154  abattoirs  and  packing  houses  in  49  cities. 
Inspection  was  begun  at  12  establishments,  10  in  cities  where  it  was 
already  in  operation  and  2  in  two  other  places.  The  net  decrease  of 
2  cities  and  2  abattoirs  is  due  to  the  withdrawal  of  inspection  owing 
to  the  cessation  of  business  or  to  its  restriction  to  local  trade.  Horses 
were  inspected  at  one  other  abattoir. 

The  following  table  shows  the  number  of  establishments  and  cities 
where  inspection  has  been  conducted : 

Number  of  establishments  and  cities  where  inspection  was  conducted,  1891  to  1902. 


Fiscal  year. 

Number 
of  es- 
tablish- 
ments. 

Number 

of 

cities. 

Fiscal  year. 

Number 
of  es- 
tablish- 
ments. 

Number 

of 

cities. 

1891 

9 
28 
37 
46 
55 
102 

6 

12 
16 
17 
19 
26 

1897 

128 
135 
139 
149 
157 
155 

33 

1892 

1898....              

35 

1893 

1899 

42 

1894.                                      

1900. 

46 

1895 

1901 

1902 

52 

1896..- 

50 

The  following  table  shows  the  number  and  kinds  of  animals  inspected 
before  slaughter  and  the  number  of  these  that  were  rejected  for  some 
cause  apparently  unfitting  them  for  food  purposes,  the  final  condem- 
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nation  or  passing  of  the  carcass  depending  upon  the  result  of  the  post- 
mortem inspection : 

Ante-mortem  inspection  for  the  fiscal  year  1902. 


Kind  of  animal. 


For  official  ^**££ 
abattoirs  in  *°™  <*h?r 
cities  where   ^officml 

inspections  iSSeoSJI?!^ 

were  made.  lane °^|  bu^~ 


Total  inspec 
tions. 


Rejected  (subject 
j  to  result  of  post- 
mortem inspec- 
tion) . 

At  abat-    In  stock 
toirs.        yards. 


Cattle 5.733.698  4,062.752 

Sheep. 7.497.73*  5.059.054 

Calves 515,442  323.785 

Hogs 25,096,684  10,867.846 

Horses 1.649    

Total 38.845.211  20,313.437 


9,796,450 

12,556.792 

-S39.227 

35, 964. 530 

1.649 


340 
1,180 
1.259 
3.576 


41.657 
15. 633 
4.240 
63.  736 


158.648 


6.355    125.266 


There  was  an  increase  of  1,919,502  in  the  number  of  animals 
inspected  for  official  abattoirs,  horses  only  showing  a  slight  decrease, 
and  an  increase  of  2,789,338  in  the  total  number  of  inspections. 

The  inspection  of  animals  at  time  of  slaughter,  with  the  number  of 
carcasses  and  parts  of  carcasses  condemned  and  tanked,  is  shown  in 
the  following  table.  The  number  of  condemnations  for  trichinosis  is 
given  under  the  head  of  "Microscopic  inspection  of  pork." 

Post-mortem  inspections  for  the  fiscal  year  1902. 


Kind  of  animal. 


Number  of  inspections. 


For  official 
abattoirs. 


Cattle 5.559.969 

Sheep 7,434,878 

Calves !        555,836 

Hogs I  25,277.107 

Horses 1.649 


On  animals 

rejected 

in  stock 

yards. 


29.722 

9.075 

715 

34.674 


Total 38.829.439 


Total. 


5,589,691 
7,443,953 

556.551 

25.311.781 

1.649 


4,186     38.903,625 


Carcasses  condemned. 


For  offi- 
cial abat- 
toirs. 


Animals 

rejected 

in  stock 

yards. 


Total. 


Parts  of 

carcasses 

con- 
demned. 


10,599  3,684 

4,020  2,790 

125  I  445 

35,821  i        4.471 

25    __ 


14.283 

6.810 

570 

40,292 

25 


50,590  j      11,390 


61.980 


3,414 
71 


13  934 


17.445 


In  addition  to  the  carcasses  condemned  as  above  and  to  those  con- 
demned for  trichinosis,  the  table  below  shows  the  number  tanked  for 
other  reasons — bodies  of  dead  animals  taken  from  cars  or  pens  at 
abattoirs,  or  animals  that,  after  inspection  in  the  stock  yards,  had  died 
from  disease  or  injury  or  were  killed  by  municipal  inspectors: 


Manner  of  death. 

Cattle. 

Sheep. 

Calves. 

Hogs. 

Horses. 

Total. 

312 
189 
299 

1,036 

26 

1,323 

151 

5 

195 

3.273 
10.802 
10.959 

4,772 

11,022 

48 

12. 824 

Total    

800 

2,385 

351 

25,034 

48 

28.618 

On  the  next  page  is  a  statemeut  of  the  total  number  of  carcasses 
and  parts  condemned  and  tanked,  with  the  causes  of  condemnation, 
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at  the  time  of  slaughter,  and  including  the  carcasses  of  animals  found 
dead  and  those  killed  by  city  inspectors. 

Causes  of  condemnation  of  carcasses  and  parts  of  carcasses,  fiscal  year  1902. 


Cattle. 

Sheep. 

Calves. 

Hogs. 

Horses. 

Cause  of  condemnation. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

1,264 

7,944 

652 
152 

4 
13 

36 

14,927 

38 
4,700 

Tuberculosis 

26 
978 

..... 

Cholera  and  swine  plague 

16,989 

157 
1 

36 

4 

1 

10 

52 

8 

25 

11 

411 

626 

744 

58 

74 

15 

Eczema    

42 

20 

108 

141 

8 

1 

28 

152 

21 

4 

1,530 

3 
3 

50 
235 

11 

Tumor . 

2 

4 

..... 

1 

10 
10 

..... 

685 
1,792 

1 

Pneumonia 

21 

Carditis 

Enteritis 

64 

58 

14 

14 

18 

2 

128 

103 

3 

3,632 

49 

190 

47 

36 

6 

8 

1,086 



263 

445 

135 

26 

20 

5 

623 

1,830 

27 

573 
44 
673 

1,106 

850 

50 

15 

209 

1 

Peritonitis 

26 

1 

Metritis 

1 

327 

179 
250 

4 

2,791 

19 

9 

14 
9 
2 

66 

12 

Pyemia 

1 

Gangrene 

Anemia,  emaciation,  ma- 
rasmus   

3 

Ascites  and  anasarca 

2 

1 

Extreme  temperature,  va- 

1 

75 
16 
3 

1,040 

6 

1,079 

Recent  parturition 

Downers,  bruised,  injured, 
etc.... ..     

63 

54 

21 

6,297 

Asphyxiation 

j 

1 

7 
19 

Sick L- 

311 

1 
346 

5 

4 

Dead  from  various  causes. 
Killed  by  city  inspectors.. 

611 

189 

2,359 

26 

14,232 

10,802 

48 

Total 

15,083 

3,414 

9,195 

71 

921 

26 

65,326 

13,934 

73 

The  following  table,  showing  for  the  fiscal  years  1891  to  1902  the 
total  number  of  animals  inspected  at  time  of  slaughter  for  abattoirs 
having  inspection,  is  given  for  the  purpose  of  comparison : 

Number  of  animals  inspected  at  slaughter  for  abattoirs  having  inspection,  fiscal 

years  1891  to  1902. 


Fiscal  year. 

Cattle. 

Calves. 

Sheep. 

Hogs. 

Horses. 

Total. 

1891 

83,889 
3,167,11)9 
3,922,079 
3,861.594 
3,704,042 
3,985,484 
4,242,216 
4,418,738 
4,382,020 
4,841,166 
5,219,149 
5,559,969 

83,889 

1892 

59,089 
92,947 
96,331 
116,093 
256,905 
273,124 
244,330 
246, 184 
315,693 
413,830 
555, 836 

583,361 

870,512 
1,020,764 
1,428,601 
4,629,796 
5,209,161 
5,496,9(14 
5,603,096 
6,119,886 
6,639,212 
7,434,878 

3,809,459 

4,885,5:5s 

1893 

1894 

7,648,146 
13,616,539 
14,250,191 
16,808,771 
20,893,199 
23,836,943 
23.336,884 
24,642,753 
25,277,107 

12,626,835 

1895 

1896 

18,865,275 
23,122,37(1 

1897... 

26,533  272 

1898 

31,053,171 
34,071,575 

34,619, 1S8 

1899 

:«,332 

5,559 
1,992 
1,649 

1900... 

1901 

36,916,936 

1902 

38,829,439 
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The  meat-inspection  tag  or  brand  was  placed  upon  19,694,665  quar- 
ters, 250,141  pieces,  and  3,820  sacks  of  beef;  7,419,287  carcasses  of 
sheep,  554,016  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
793,471  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  inspection  as  follows:  7,166,490  of 
beef,  39,229  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horse- 
flesh, a  total  of  23,041,885. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  32,744.  Of  beef, 
there  were  1,571,305  quarters,  19,728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weight  of  416,990,762  pounds;  of  mutton  there  were 
85  carcasses  and  26,942  packages,  weighing  1,145,248  pounds;  of 
pork  there  were  94,962  carcasses  and  658,139  packages,  weighing 
188,360,011  pounds.  These  figures  show  a  decrease  from  the  previous 
year  of  35,839,611  pounds  of  beef  and  42,784,927  pounds  of  pork. 

There  were  11  certificates  issued  for  horseflesh,  the  export  consist- 
ing of  638  packages,  weighing  170,968  pounds. 

The  following  table  shows  for  several  years  the  quantities  of  beef, 
mutton,  and  pork  for  export  which  received  the  certificates  of  inspec- 
tion, not  including  microscopically  examined  pork: 

Quantities  of  beef,  mutton,  and  pork  for  export  upon  which  certificates  of  ordi- 
nary inspection  were  issued,  1898  to  1902. 

Fiscal  year.  Beef. 

I  Pounds. 

1898 339,650.091 

1899 360,843,856 

1900 438, 138,233 

1901 ^ 452.830,373 

1902 416,990.762 


Mutton. 

Pork. 

Pounds. 

Pounds. 

324.996 

244.956.482 

525.  705 

278,696.435 

680.897  ; 

272,0><>.w>3 

894.648 

231.144.938 

1.145.248 

188,360,011 

Expenditures  on  account  of  the  foregoing  amounted  to  8638,592.79. 
The  cost  of  each  of  the  50,158,648  ante-mortem  inspections  averaged 
1.08  cents. 

The  following  shows  the  cost  of  each  ante-mortem  inspection  from 
1893  to  1902,  inclusive: 

Cents.  Cents. 

1893 ~4.75  |  1898 0.80 

1894 1.75 

1895 1.10 

1896 ■__  .95 

1897 .91 


1900 .95 

1901 1.01 

1902 1.08 


MICROSCOPIC   INSPECTION   OF   PORK. 

The  number  of  carcasses  examined  was  681,865,  classified  as  fol- 
lows: Class  A  (free  of  all  appearance  of  trichina?),  664,288,  or  97.42 
per  cent;  Class  B  (containing  trichina-like  bodies  or  disintegrating 
trichinae),  10,085,  or  1.48  per  cent;  Class  C  (containing  living  trichinae), 
7,492,  or  .1.10  per  cent. 

During  the  first  half  of  the  year  livers  were  examined  separately 
from  the  carcasses,  and  350,800  examinations  were  made.  The  num- 
ber of  livers  so  examined  was  892,191,  of  which  869,073  were  in  Class 
A  and  23,118  in  Class  C.     As  three  livers  were  usually  examined    : 
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one  time,  and  all  were  condemned  if  trichinae  were  found  in  the  prep- 
aration, the  number  in  Class  C  does  not  indicate  the  actual  number 
infested. 

There  were  7,481  trichinous  carcasses,  weighing  1,585,627  pounds, 
and  68,801  pounds  of  livers  disposed  of  during  the  year.  About  one- 
half  was  tanked  and  the  rest  made  into  cooked  meat. 

The  number  of  certificates  issued  for  microscopically  inspected  pork 
products  for  export  was  5,613;  the  number  of  packages  stamped  and 
exported  was  95,508,  with  a  weight  of  33,681,229  pounds.  The 
decrease  in  the  exports  amounted  to  2,261,175  pounds. 

The  following  shows  the  exports  of  pork  to  countries  requiring  cer- 
tificates of  microscopic  inspection  from  1892  to  1902: 

Pounds.  I  Pounds. 

1892 22,025,698      1898 : 120,110,356 

1893 8,059,758       1899 i.__.    108,858,149 

1894 18,845,119       1900 . 55,809,620 

1895 39,355,230       1901 35,942,404 

1896 21,497,321       1902 33,681,229 

1897  _.   42,570,572  I 

The  cost  of  the  microscopic  inspection  was  $123,947.31.  This  is  an 
average  of  12  cents  for  each  examination  and  0.368  cent  for  each  pound 
exported. 

INSPECTION   OF   VESSELS   AND   EXPORT   ANIMALS. 

The  number  of  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  1,102;  the  number  of  clearances  of  vessels 
carrying  inspected  live  stock  was  837.  The  figures  show  a  falling  off 
in  the  exports  of  American  animals,  there  being  91,336  cattle,  16,710 
sheep,  and  13,985  horses  fewer  than  during  the  previous  year.  The 
number  of  Canadian  cattle  and  sheep  exported  from  United  States 
ports  was  increased.  All  of  the  animals  in  the  following  table  were 
exported  to  Great  Britain  with  the  exception  of  301  cattle,  200  sheep, 
and  412  horses  to  Belgium,  198  sheep  to  France,  and  124  horses  to 
Germany. 


Number  of  inspections,  etc.,  of  American  and  Canadian  animals,  fiscal  year  1902. 


American. 

Canadian. 

Kind  of  animal. 

Inspec- 
tions. 

Re- 
jected. 

Tagged. 

Ex- 
ported. 

In- 
spected. 

Re-             Ex- 
pected.  :  ported. 

Cattle 

Sheep 

Horses 

584,040 

401, 132 

19,990 

1,491 
266 

86 

304,441 

a  293, 386 

b 211, 224 

<■  10, 967 

72, 726 

52,445 

337 

47          72,679 

74  1        52,371 

11,272 

2               3&5 

«  7,904  via  Canada. 


via  Canada. 


'•80  via  Canada. 


In  addition,  there  were  inspected  for  export  to  other  countries 
1,960  cattle,  954  sheep,  8  horses,  and  21  mules,  as  follows:  Bermuda, 
1,854  cattle,  714  sheep,  7  horses;  Brazil,  34  cattle;  Africa,  45  cattle; 
British  Guiana,  80  sheep;  Barbados,  160  sheep;  Jamaica,  21  mules, 
1  horse;  Costa  Rica,  10  cattle;  Newfoundland,  17  cattle. 

The  number  of  American  and  Canadian  animals  landed  alive  at  the 
foreign-animals  wharves  in  London,  Liverpool,  and  Glasgow,  and 
inspected  by  inspectors  of  this  Bureau  stationed  at  these  ports, 
together  with  the  number  and  percentage  lost  in  transit,  is  shown  in 
the  table  on  the  next  page. 
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Number  of  animals  inspected  at  time  of  landing  in  London.  Liverpool,  and 
Glasgoic.  and  loss  in  transit,  fiscal  year  1903. 


From— 

Cattle. 

Sheep. 

Horses. 

Landed. 

Lost. 

Landed. 

Lost. 

Landed.              Lost. 

United  States. 
Canada  

No. 

284.339 
65;  343 

No.     \  Per  cent. 
378  !         0.13 
153             .  23 

-To. 
211,617 
49,679 

No.      Per  cent. 

1.890  '          0.89 

8S1             1. 78 

No.           No.      Percent. 

10.869  |          71              0.65 

295  1            6              2.03 

Total.... 

349.682 

531              .15 

261,296 

2.771            1.06 

11.164            77                .69 

INSPECTION   OF   IMPORTED   ANIMALS. 


The  numbers  and  kinds  of  animals  imported  from  Mexico  and 
inspected  at  ports  of  entry  along  the  international  boundary  line  are 
shown  in  the  table  following: 

Importation  of  Mexican  animals,  fiscal  year  1902. 


Port  of  entry. 

Cattle. 

Sheep. 

Lambs. 

Asses. 

Horses. 

Mules. 

Goats.      Hogs. 

Eagle  Pass,  Tex 

292 
43.021 
20,550 
1,350 

5 
3 

10 
26 

1.736  ' 

El  Paso.  Tex. 

Nfogales,  Ariz 

9 
6 

114  i           64 

2.  703 

1,073 

240 

' 

Total.       

65. 213 

2. 703 

1,073 

15 

36 

2.090  j           64 

There  were  also  inspected  animals  imported  in  bond  as  follows :  At 
Xogales,  640  cattle,  destined  to  Lower  California;  at  El  Paso,  3,622 
cattle,  26  horses,  4  mules,  and  2  asses,  destined  to  Canada. 

Through  ports  on  the  seacoast  animals  not  subject  to  quarantine 
were  imported  as  follows: 


From— 

Horses. 

Ponies. 

Mules. 

Zehi-a         Water 
Zebra.     buffaloes. 

Bears. 

Mon- 
key. 

Dogs. 

Europe 

2,206 
13 

il 

4 

1 

58 

11 

1    

Porto  Rico .  

2 

Mexico _  _ 

1 

Algiers .   

1 

1 

2 
3 

42 

4 

China 



1 

g 

4 



1 

.. 

Total. 

2,283 

60 

14 

4 

1 

2 

A  statement  of  other  animals  imported  through  ports  along  the 
Canadian  border  and  through  quarantine  stations  on  the  Atlantic 
coast  will  be  found  in  the  report  of  the  "Miscellaneous  division." 

CONTROL   OF   CONTAGIOUS   DISEASES. 

Southern  cattle  inspection. — The  supervision  of  the  movement  of 
cattle  from  the  area  quarantined  on  account  of  Southern,  or  Texas,  or 
splenetic,  fever  of  cattle,  due  to  the  presence  of  the  tick  (Boopliilus 
annulatus)  which  carries  the  infection,  involved  the  proper  yarding 
in  the  quarantine  divisions  of  the  different  stock  yards  of  1,126,490 
head  of  cattle  during  the  quarantine  season  of  1901.  To  transport 
these  cattle  required  42,354  cars,  each  of  which  had  to  be  placarded, 
and  all  of  the  waybills,  manifests,  and  bills  of  lading  accompanying 
the  shipments  had  to  state  that  the  cattle  were  Southern  cattle.  The 
number  of  cars  cleaned  and  disinfected  was  46,736. 
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In  Texas  418,566  cattle  were  inspected  and  identified  by  brands  as 
originating  outside  of  the  quarantined  district  and  were  permitted  to 
be  moved  for  grazing  to  Northern  States. 

Scabies  in  sheep. — The  number  of  sheep  inspected  in  stock  yards, 
at  feeding  stations,  and  at  many  places  throughout  the  West,  in  order 
to  prevent  the  shipment  of  sheep  affected  with  or  that  had  been  exposed 
to  scabies,  amounted  to  11,186,661.  The  number  of  sheep  dipped 
under  the  supervision  of  Bureau  inspectors  was  1,017,162.  The  num- 
ber of  cars  cleaned  and  disinfected  was  791.  For  shipments  of  sheep 
that  were  found  free  of  infection  certificates  of  inspection  were  given. 

BIOCHEMIC   DIVISION. 

The  routine  work  of  this  division  in  the  preparation  and  shipment 
of  tuberculin  and  mallein  has  been  continued.  Large  quantities  of 
tuberculin  have  been  shipped,  and  a  large  amount  of  mallein  has  been 
supplied,  especially  to  the  War  Department  and  to  State  officials 
entitled  to  receive  it.  According  to  the  records,  about  55,000  doses  of 
tuberculin  have  been  sent  out  to  33  different  States  and  12,000  doses 
of  mallein  to  25  different  States.  During  a  portion  of  the  year  stamp- 
ing ink  for  meat  has  been  prepared  and  312  gallons  shipped. 

A  limited  amount  of  tetanus  antitoxin  has  been  prepared  in  conjunc- 
tion with  the  experiment  station  of  the  Bureau.  A  great  deal  of  work 
has  also  been  done  in  connection  with  a  comparative  study  of  the  tuber- 
culosis germs  from  various  sources.  The  virulence  of  the  bovine  germ 
for  monkeys  has  been  established  and  a  preliminary  note  on  this  work 
published.  Our  work  was  the  first  recorded  to  show  that  the  bovine 
germ  was  pathogenic  for  monkeys.  A  number  of  different  varieties 
of  the  tubercle  germ  have  been  obtained  from  children  and  adults  in 
the  various  hospitals  of  Washington  City,  and  their  morphological 
and  cultural  characteristics  and  virulence  for  small  animals,  as  well 
as  cattle,  have  been  and  are  being  tested. 

A  very  valuable  piece  of  work  has  been  done  by  Dr.  M.  Dorset, 
assistant  chief  of  the  division,  in  suggesting  the  use  of  a  solid  medium 
for  cultivating  the  tuberculosis  germ,  namely,  the  substitution  of  egg 
for  blood  serum.  The  great  ease  with  which  this  can  be  prepared  and 
the  very  satisfactory  character  of  the  results  obtained  make  this  work 
of  great  importance.  In  addition  to  this,  there  has  been  published  a 
chemical  analysis  of  tubercle  bacilli  derived  from  various  animals. 
This  laboratory  was  the  first  to  publish,  some  years  ago,  a  report  upon  a 
complete  chemical  analysis  of  the  tuberculosis  germs  of  human  origin. 
The  work  above  referred  to,  which  is  a  continuation  of  this  line  of 
investigation,  includes,  in  addition  to  the  germs  of  human  origin, 
those  derived  from  the  horse,  hog,  cow,  birds,  and  dogs.  The  results 
of  these  comparative  analyses  are  of  importance,  not  only  in  corrobo- 
rating our  suppositions  that  the  composition  of  the  various  tubercle 
bacilli  is  influenced  by  their  surroundings,  but  also  in  indicating 
other  points  for  further  investigation  in  connection  with  the  treatment 
of  this  disease. 

The  experiments  in  connection  with  hog  cholera  and  swine  plague 
have  also  been  continued  both  at  the  experiment  station  and  in  the 
West.  Progress  has  been  made  and  new  factors  of  importance  dis- 
covered. The  feeding  experiments  of  poultry  have  been  continued 
and  the  results  of  the  work  are  about  ready  for  publication.  A  num- 
ber of  routine  examinations  of  various  sorts  in  connection  with  the 
work  of  the  Bureau  have  also  been  made. 

It  is  proposed  during  the  coming  year  to  continue  the  routine  work 
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above  noted,  and  also  the  investigations  already  started,  and  to  begin 
as  many  others  as  the  facilities  of  the  laboratory  will  allow. 

DIVISION   OF   PATHOLOGY. 

The  most  important  branches  of  work  upon  which  this  division  has 
been  engaged  during  the  past  fiscal  year  are  the  following: 

(1)  The  investigation  of  a  fatal  infectious  disease  of  chickens,  to 
which  the  name  of  "  apoplectiform  septicemia"  has  been  given. 

(2)  The  preparation  for  publication  of  the  results  obtained  in  the 
investigation  relative  to  ' '  the  inf ectiveness  of  milk  from  cows  which 
have  reacted  to  the  tuberculin  test." 

(3)  An  investigation  concerning  the  comparative  virulence  of  tuber- 
cle bacilli  from  human,  bovine,  ovine,  porcine,  and  simian  sources. 

(I)  An  investigation  of  a  highly  fatal  enzootic  among  the  cattle  in  a 
dairjT  herd  in  the  vicinity  of  the  city  of  Washington. 

(5)  A  preliminary  stud}7  of  a  progressive,  chronic,  but  nevertheless 
fatal  disease  among  Angora  goats,  which  has  been  brought  to  our 
attention  from  Massachusetts,  Pennsylvania,  Maryland,  Virginia,  and 
Missouri. 

(6)  An  investigation  of  the  so-called  maladie  du  coit  among 
horses  in  Nebraska,  with  particular  reference  to  the  probability  of  its 
ultimate  extirpation. 

(7)  The  preparation  and  distribution  of  blackleg  vaccine. 

(8)  A  continuation  of  the  inoculation  experiments  and  microscopic 
examinations  for  the  purpose  of  determining  the  prevalence  of  rabies 
in  the  District  of  Columbia. 

(9)  The  preparation  of  tubes  of  grasshopper  disease  fungus  for  dis- 
tribution by  the  Division  of  Entomology. 

(10)  Experiments  relative  to  the  preparation  of  a  harmless  but  effi- 
cient anthrax  vaccine. 

(II)  The  preparation,  installation,  and  supervision  of  a  pathological 
exhibit  at  Buffalo,  N.  Y.,  and  Charleston,  S.  C. 

(12)  The  determination  of  pathological  specimens  sent  to  the  Bureau 
for  diagnosis  and  the  preparation  of  answers  to  inquiries  relative  to 
the  character,  cause,  and  treatment  of  various  diseases  of  domestic 
animals. 

APOPLECTIFORM   SEPTICEMIA   IN   CHICKENS. 

ja  highly  fatal  disease  in  chickens,  to  which  the  name  "apoplecti- 
form septicemia  "  has  been  applied,  was  observed  on  a  farm  in  north- 
ern Virginia  during  the  past  year.  The  nonpyogenic  streptococcus 
isolated  as  the  causative  agent  in  the  outbreak  is  possessed  of  unusual 
virulence  for  chickens,  causing  sudden  death  without  premonitory 
symptoms  and  with  a  mortality  of  100  per  cent  of  those  affected  and 
92  per  cent  of  the  entire  flock.  The  nature,  etiology,  and  prevention 
of  this  affection  have  been  studied  and  the  results  of  the  investiga- 
tion published  as  Bulletin  No.  36  of  this  Bureau. 

INFECTIVENESS   OF   MILK   FROM   TUBERCULOUS  COWS. 

As  a  result  of  the  elaborate  experiment  which  was  conducted  in  this 
laboratory  for  the  purpose  of  establishing  the  presence  or  absence  of 
the  tubercle  bacilli  in  the  milk  of  tuberculous  cattle,  a  paper  has  been 
prepared  entitled  "  Inf  ectiveness  of  milk  from  cows  which  have  reacted 
to  the  tuberculin  test."  This  paper  contains  the  final  results  obtained 
from  the  inoculation  and  ingestion  experiments  conducted  upon 
guinea  pigs  with  the  milk  of  the  tuberculous  cows;  a.,t  the  Government 
Asylum  for  the  Insane,  together  with  the  positive  findings  recorded 
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in  57  similar  experiments  made  by  competent  investigators  in  this  and 
foreign  countries.  This  experiment  lasted  ninety  days  and  included 
the  milk  of  56  tuberculous  cows.  A  synopsis  of  the  results  shows  that 
one  or  more  of  the  guinea  pigs  fed  with  milk  from  9  different  cows 
have  succumbed  with  tj^pical  tuberculosis;  that  is.  the  milk  of  16.1 
per  cent  of  the  56  reacting  cows  has  been  found  to  be  pathogenic  to 
guinea  pigs  when  fed  to  them.  Of  the  experiment  animals  inoculated 
intraabdominal^,  in  the  first  series  at  least,  one  guinea  pig  has  died  of 
tuberculosis  in  each  of  six  different  instances,  showing  that  the  milk 
of  10.7  per  cent  of  the  56  reacting  cows  in  this  experiment  has  proved 
fatal  to  guinea  pigs  in  the  first  inoculation  experiment.  In  the  sec- 
ond series  of  intraabdominal  injections  the  milk  from  7  individual 
cows  out  of  45  examined,  or  15.5  per  cent,  was  demonstrated  to  possess 
virulent  tubercle  bacilli.  By  uniting  these  inoculation  results  it  will 
be  observed  that  11  out  of  oQ  cows,  or  19.6  per  cent,  secreted  milk 
which  transmitted  tuberculosis  to  one  or  more  experiment  animals 
when  injected  into  the  peritoneal  cavity. 

Owing  to  the  greater  percentage  of  positive  results  obtained  from 
the  second  inoculation  experiment,  conducted  more  than  two  months 
after  the  first  intraabdominal  test,  it  appears  probable,  as  would  be 
expected,  that  the  virulence  of  the  milk  increased  with  the  advance- 
ment of  the  disease  in  the  cow.  The  lack  of  uniformity  of  results 
obtained  in  many  of  the  cows  might  be  explained  from  our  knowledge 
that  tubercle  bacilli  are  not  excreted  by  the  normal  udder  with  any 
degree  of  constancy.  For  this  reason  the  continuous  feeding  experi- 
ment, covering  a  period  of  three  months,  seems  to  have  more  prac- 
tical value  in  demonstrating  the  transmission  of  tuberculosis  than  the 
inoculation  test,  where  the  only  possibility  of  affirmative  results  must 
depend  on  the  contingency  of  the  accidental  excretion  of  the  bacilli 
on  one  particular  day. 

The  combined  results  of  the  ingestion  and  inoculation  experiments 
show  that  the  milk  of  12  out  of  56  reacting  cows,  or  21.4  per  cent,  has 
at  one  time  or  another  since  the  beginning  of  the  experiment  con- 
tained virulent  tubercle  bacilli. 

Cover-glass  preparations  of  the  centrifugalized  sediment  of  milk 
from  4  out  of  55  cows,  or  7.3  per  cent,  revealed  the  presence  of  the 
tubercle  bacillus,  and  in  two  of  these  cases  the  centrifugalized  cream 
was  also  found  to  possess  this  organism.  In  one  case  (cow  No.  10) 
tubercle  bacilli  were  only  demonstrated  by  microscopic  examination 
of  the  centrifugalized  sediment.  The  number  observed  were  very 
few,  3  in  one  slide  and  but  1  in  another,  while  the  remaining  9~ 
cover-glasses  were  apparently  free  from  this  bacillus.  It  appears 
singular  that  positive  results  were  not  obtained  by  the  intraabdominal 
injection  of  this  sediment  from  which  the  cover-glasses  showing  the 
tubercle  bacilli  were  made.  Wyssokowitsch,  in  his  experiments 
regarding  the  quantity  of  bacilli  requisite  for  the  production  of  tuber- 
culosis by  injection  into  the  peritoneal  cavity,  found  that  it  required 
at  least  30  bacilli  for  the  transmission  of  the  disease.  Granting  this 
conclusion,  it  is  evident  that  the  milk  injected  either  did  not  contain 
a  sufficient  number  of  bacilli  to  cause  the  disease  or  that  the  bacilli 
were  less  vigorous  or  the  guinea  pigs  more  resistant  than  in  the  other 
experiments.  It  is  also  of  interest  to  know  that  of  the  guinea  pigs 
that  succumbed  to  tuberculosis  as  a  result  of  intraabdominal  inocu- 
lations, 7  were  injected  with  a  mixture  of  milk  and  cream,  5  with 
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centrifugalized  cream   alone,  and   the   remaining   8  with   the   milk 
sediment. 

COMPARATIVE   STUDY   OF   TUBERCLE   BACILLI   FROM   VARIOUS  SOURCES. 

Iii  view  of  the  widespread  interest  now  manifested  concerning  the 
intercommunicability  of  bovine  and  human  tuberculosis,  this  line  of 
investigation  has  been  inaugurated,  and  a  comparative  study  is  at 
present  being  made  of  tubercle  bacilli  isolated  from  the  mesenteric 
glands  of  a  sheep,  hog,  cow,  and  4  children,  as  well  as  those  from  the 
sputum  and  from  the  lung  of  a  spontaneous  case  of  tuberculosis  in 
a  monkey.  The  result  of  this  investigation  will  be  published  as 
soon  as  the  work  has  been  completed. 

ENZOOTIC   AMONG   DAIRY   CATTLE. 

An  outbreak  of  a  disease  among  the  cattle  on  a  dairy  farm  in  this 
vicinity  was  brought  to  the  attention  of  the  Bureau  last  November  by 
a  local  practitioner  who  requested  consultation.  The  affection  was 
accompanied  by  certain  symptoms  and  post-mortem  changes  which 
apparently  were  dissimilar  to  any  that  have  hitherto  occurred  in  this 
locality.  Owing  to  the  proximity  of  the  laboratory  and  the  prob- 
ability of  the  disease  being  at  times  existent  but  as  yet  unrecognized 
in  other  sections  of  the  country,  a  thorough  bacteriological  examina- 
tion was  made,  with  the  result  that  the  etiological  factor  was  found 
to  be  a  bacillus  of  the  enteriditis  group.  A  paper  on  the  subject  is 
about  completed  which  includes  the  results  of  this  investigation, 
together  with  a  comparison  of  allied  organisms  which  have  been  iso- 
lated by  Gaertner  from  the  kidney  and  muscles  of  a  cow;  by  Basenau 
from  the  organs  of  a  cow  which  was  supposed  to  have  been  suffering 
with  parturient  septicemia;  by  Foulerton  from  the  muscle  juice  and 
kidney  of  an  ox  condemned  as  unfit  for  food,  and  by  Thomassen  from 
an  outbreak  which  he  describes  as  "a  new  septicemia  of  calves." 

INFECTIOUS   DISEASE  OF  ANGORA  GOATS. 

During  the  past  winter  information  reached  the  Bureau  from  Mas- 
sachusetts, Pennsylvania,  Maryland,  Virginia,  and  Missouri  regarding 
the  presence  of  a  fatal  disease  affecting  Angora  goats.  The  common 
goat  (Capra  liircus)  is  popularly  regarded  as  being  immune  from 
almost  all  diseases,  but  the  appearance  of  an  enzootic  in  several 
localities  among  well-bred  Angoras  seems  to  indicate  either  that  this 
opinion  is  incorrect  or  that  Angoras  are  more -susceptible  to  disease 
than  common  goats.  The  economic  importance  of  this  affection 
becoming  apparent  from  its  virulence  and  the  widespread  points  of 
infection,  an  official  of  the  division  was  directed  to  make  a  complete 
investigation  of  the  disease  as  it  existed  in  Pennsylvania,  with  the 
view  of  discovering  its  etiology.  A  preliminary  report  on  the  nature 
and  cause  of  this  outbreak,  including  a  comparison  with  probabty  a 
similar  goat  disease  that  has  occurred  in  Saxony  and  Switzerland,  will 
be  ready  for  publication  very  soon. 

ERADICATION   OF   THE   SO-CALLED  MALADIE   DU   COIT. 

The  constant  reappearance  of  this  venereal  disease  among  horses 
in  Nebraska,  after  it  apparently  had  been  stamped  out  on  several 
different  occasions  by  inspectors  of  the  Bureau  detailed  for  this  work, 
has  occasioned  a  thorough  investigation  of  the  disease  for  the  pur- 
pose of  obtaining  information  regarding  its  latent  qualities  and  other 
peculiarities,  and  incidentally  to  confirm,  if  possible,  the  work  of 
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Buif  ard  and  Schneider  and  Nocard  regarding  the  etiological  significance 
of  the  Trypanosoma  equiperdum.  This  investigation  is  at  present 
under  consideration,  but  has  not  sufficiently  progressed  to  warrant 
any  conclusion  at  this  time. 

BLACKLEG  VACCINE. 

The  demand  for  blackleg  vaccine  is  gradually  increasing  as  this 
method  of  preventive  treatment  becomes  better  known  and  its  merits 
more  widety  heralded. 

The  number  of  doses  of  vaccine  distributed  during  the  past  year 
and  the  results  obtained  in  the  previous  year  from  its  use  may  be 
more  conveniently  and  vividly  expressed  by  means  of  the  appended 
tables : 


Number  of  doses  of  vaccine  distributed  during  fiscal  year  ended  June  30.  1902. 


July  1  to  December  31,  1901: 

July 

August 

September 

October  _  _,_ 

November 

December 

January  1  to  June  30,  1902: 

January 

February . 

March 

April 

May 

June 


54, 280 
73, 085 
158, 635 
258, 220 
240, 770 
164, 455 

144, 230 
92, 800 
145, 960 
162, 785 
112, 570 
80, 775 


Total 1 ,  688, 565 

Results  obtained  from  vaccine  distributed  during  fiscal  year  ended  June  30,  1902. 


Num- 
ber of 

re- 
ports. 

Num- 
ber of 
cattle 
vacci- 
nated. 

Died  after  vaccination. 

Percent- 
age of 
deaths 
after 
vaccina- 
tion. 

State  or  Terri- 
tory. 

Deaths  same 
season  pre- 
vious to 
vaccination. 

Within 

48 
hours. 

From  2 

to  7 
days 
after. 

Within 
1  year. 

Num- 
ber of 

cases 
due  to 

mis- 
takes. 

Total 
num- 
ber. 

Arizona - 

12 

28 

383 

26 

2,091 

7,908 

67,210 

2.592 

Num- 
ber. 
64 
187 
1,349 
40 
404 
177 
1,654 
37 
61 
483 
273 
3,076 
30 
75 
1,064 
939 
108 
1,250 
2,020 
268 
235 
63 
41 
672 
247 

Per 
cent. 
3.06 
2.36 
2.01 
1.54 
4.43 
2.05 
1.72 
2,54 

.91 
2.60 
2.45 
3.31 

.78 
4.39 
2.72 
4.09 
3.12 
2.80 
2.22 
8.93 
3.62 
9.13 
2.62 
3.86 
5.64 

4 

3 
21 

1 

3 

6 
40 

._ 

9 

53 
2 

1 

11 
4 
1 

28 

48 

.. 

2 
.. 

4 

6 

20 
25 

Is" 

3 

111 
1 
1 
8 

13 
82 
5 
3 
17 
19 

"'fa.' 

144 
6 

13 
2 
4 
3 

14 

2 

16 

269 

1 

25 

37 

209 

4 

26 

40 

34 

395 

2 

5 

118 

69 

1 

118 

467 

17 

68 

1 

4 

05 

9 

3 
1 

13 
1 
5 

""ii" 

6 

1 

21 

..... 

..... 

4 

"'is 

6 

2 

..... 

..... 
1 

15 

40 

328 

3 

48 

46 

374 

11 

28 

74 

56 

534 

9 

9 

149 

96 

2 

185 

665 

25 

.     83 

6 

8 

80 
28 

0.28 

Calif  ornia 

Colorado 

Idaho 

.46 
.44 
.04 

Indian  Territory . 

42  j    9,114 
85       8,616 

733     96,782 
23       1,458 
19       6,718 

162     18.649 

,44 

.47 

.30 

Kentucky 

Minnesota... 

.35 
.40 
.26 

Montana ... 

62 
944 

15 

24 
266 
141 

19 

'     388 

430 

23 
149 

18 

42 
106 

52 

10,920 
92,990 

3,868 

1,706 
39,168 
23,408 

3,456 
44,681 
90, 788 

2,969 

6,514 
685 

1,556 
17,401 

4,380 

.43 

.48 

New  Mexico 

North  Carolina  . . 

North  Dakota 

Oklahoma 

.18 
.47 
.34 
.38 
.03 

South  Dakota 

Texas 

Utah 

Virginia 

Washington 

West  Virginia 

Wyoming 

Other  States 

.31 

.67 

l'.24 
.44 
.51 
.38 

.52 

Total  . 

4,192 

565,628 

14,817 

2.62 

256 

536 

2,002 

108 

2,902 

.51 
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If  we  eliminate  the  number  of  animals  that  were  probably  infected 
before  they  were  vaccinated,  and  which  died  within  forty-eight  hours 
after  the  injection,  also  the  number  of  deaths  that  were  acknowledged 
b}T  the  stockowners  to  be  the  result  of  their  own  mistakes,  the  num- 
ber of  cases  that  died  after  vaccination  is  reduced  to  2,538,  or  0.45 
per  cent. 

RABIES. 

During  the  fiscal  year  rabies  continued  to  exist  in  the  District  ot 
Columbia  and  adjacent  sections.  In  consequence  of  inoculation  tests 
and  microscopic  examinations  made  with  the  medulla  and  plexiform 
ganglion,  respectively,  of  suspected  cases,  the  following  positive  re-, 
suits  have  been  obtained : 

Results  of  inoculation  tests  and  microscopic  examinations  for  rabies. 


Date. 

Record 

number. 

Source. 

1901, 

July  19 

202 

Dog 

July  24 

205 

Dog 

Aug.    7 

210 

Dog 

Aug.    8 

211 

Dog 

Oct.     3 

216 

Dog 

Oct.     9 

217 

Dog. 

Oct.   14 

218 

Dog 

Nov.  29 

220 

Cow 

1902. 

Jan.  24 

222 

Dog 

Jan.  24 

223 

Dog 

Mar.    4 

224 

W  oman . . 

Mar.  20 

225 

Dog 

Mar.  28 

228 

Dog 

Apr.    3 

230 

Cow 

Apr.  14 

233 

Dog 

Apr.  19 

235 

Dog 

Apr.  22 
May     7 

236 

Dog 

241 

Horse 

May  14 

243 

Cow 

May  22 

246 

Dog 

May  31 

247 

Hog 

June   4 

249 

Dog 

June  13 

250 

Dog 

June  18 

252 

Dog 

June  36 

253 

Dog 

Animal 
inoculations. 


Positive  . . . 
Positive  . . . 
Positive  ... 
Positive  . . . 
Positive  ... 
Positive  . . . 
Positive  ... 
Positive  ... 


Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

Positive 

None  made. 

Positive 

Positive 

Positive 


Histological 
examina- 
tion. 


None  made. 
None  made. 
None  made. 
None  made- 
Positive  

None  made. 

Positive 

None  made. 


Persons  bitten. 


Boy 


Girl 

Man 

Man  and  woman 


Man  and  child 


Positive Woman 

Positive ' 

Positive |._ 

Positive 

Positive 

None  made- 

Positi  ve 

Positive 

Positive 

None  made. 
None  made. 

Positive 

None  made- 
Positive  

Positive 

Positive 

Positive 


Man. 


Animals  bitten. 


3  dogs. 


2  dogs. 


Several  hogs. 


Several  dogs. 
2  dogs. 


GRASSHOPPER    DISEASE   FUNGUS. 

The  Division  of  Entomology  has  received  the  cooperation  of  this 
division  during  the  past  year  in  efforts  directed  toward  the  eradication 
of  the  destructive  grasshopper.  A  fungus  isolated  from  a  number  of 
grasshoppers  that  were  found  diseased  in  the  vicinity  of  Sterling, 
Colo. ,  has  been  distributed  in  subcultures  to  the  farmers  in  the  infected 
districts,  together  with  other  locust  fungi  which  the  Division  of  Ento- 
mology obtained  from  South  Africa.  These  molds  have  been  kept  alive 
in  this  laboratory,  subcultures  being  furnished  the  Division  of  Ento- 
mology on  request.  During  the  past  year  over  780  tubes  of  fungi 
have  been  sent  to  17  States  in  this  country  and  some  to  several  foreign 
countries. 

EXPERIMENTS  WITH  PREVENTIVES  FOR  ANTHRAX. 

Anthrax  seems  to  be  on  the  gradual  increase  in  this  country,  and 
it  would  appear  desirable  for  the  Bureau  to  meet  the  great  demand 
which  has  been  constantly  made  by  the  cattle  owners  in  the  infected 
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districts  for  a  preventive  against  the  disease.  Anthrax  vaccination 
lias  been  adopted  to  some  extent  in  certain  districts,  but  in  a  more 
or  less  desultory  manner,  and  the  fact  that  it  has  not  become  more 
popular  is  probably  due  to  the  questionable  efficiency  of  these  vaccines. 
In  order  to  test  the  relative  value  of  both  an  active  and  a  passive  vac- 
cine, various  experiments  have  been  conducted  in  the  laboratory  with 
attenuated  bacilli  cultures  prepared  after  the  method  of  Pasteur,  and 
also  with  the  serum  of  pre vionsly  immunized  animals  following  Sobern- 
heim's  and  Sclavo's  experiments.  The  comparatively  small  amount 
of  vaccinal  product  obtained  by  the  latter  methods,  the  uncertain 
results  which  followed  when  virulent  cultures  were  inoculated  into 
animals  that  had  been  treated  with  the  serum,  and  the  necessity  for 
meeting  a  large  demand,  should  anthrax  vaccine  be  distributed,  have 
shown  conclusively  that  Pasteur's  method  is  preferable,  even  though 
it  is  necessary  to  handle  the  organism  of  anthrax  by  this  method. 
These  experiments  have  not  been  concluded,  but  it  is  believed  that 
it  will  be  possible  without  any  great  expense  to  meet  the  demand  for 
this  preventive  treatment  of  anthrax  by  the  beginning  of  the  next 
anthrax  season. 

Owing  to  the  susceptibility  of  man  to  this  disease  and  the  extreme 
care  with  which  any  active  vaccine,  the  organism  of  which  is  virulent 
for  man.  must  be  handled,  it  would  seem  desirable  to  cooperate  with 
the  experiment  station  veterinarians,  State  and  assistant  veterina- 
rians, or  other  State  sanitary  officers  rather  than  to  distribute  the  vac- 
cine directly  to  the  stock  owner. 

PATHOLOGICAL  EXHIBIT. 

Considerable  time  was  devoted  to  the  preparation,  installation,  and 
supervision  of  an  exhibit  at  the  Pan-American  Exposition  at  Buffalo, 
X.  Y.,  and  the  South  Carolina  Interstate  and  \Yest  Indian  Exposition, 
at  Charleston,  S.  C,  representing  the  line  of  work  of  this  laboratory 
and  its  practical  application,  especially  to  meat  inspection  and  the 
preparation  of  blackleg  vaccine. 

DIAGNOSIS   OF   SPECIMENS   AND   ANSWERS   TO   INQUIRIES. 

The  amount  of  time  that  is  required  for  this  manner  of  work  has  been 
very  great,  and,  while  it  does  not  appear  to  any  great  advantage  in  a 
report  of  this  nature,  it  has  many  beneficial  results  in  disseminating 
important  knowledge,  and  is  greatly  appreciated  by  those  directly 
interested.  During  the  past  year  there  were  40,886  pieces  of  mail 
sent  out  by  the  division  with  reference  to  the  distribution  of  blackleg 
vaccine. 

ZOOLOGICAL   DIVISION. 

PUBLICATION    OF    THE   CARD   CATALOGUE. 

Owing  to  repeated  requests  from  various  sources,  and  also  to  the 
risk  of  fire  in  the  laboratory  building,  it  was  decided  to  undertake  the 
publication  of  our  card  catalogue,  which  has  been  so  long  in  prepa- 
ration and  which  is  invaluable.  This  has  involved  a  great  amount  of 
work  in  verifying  references  which  were  copied  from  various  authors 
and  in  making  the  abbreviations  and  style  uniform.  The  "A"  authors 
have  already  been  issued,  the  "B"  authors  are  in  press,  and  the 
remaining  authors  are  about  read}'  for  publication. 
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CONTINUATION    OP    EXPERIMENTS    IX    TREATIXG    CATTLE,    SHEEP.    AND     GOATS    POR 

ROUND    WORMS. 

The  experiments  in  this  line  have  been  highly  successful,  and  the 
results  of  the  work  have  already  been  published.  The  treatment  with 
a  1  per  cent  solution  of  coal-tar  creosote  has  been  found  to  be  the 
most  satisfactory  of  any  of  the  methods  tried  in  cases  of  infection 
with  free  nematodes  in  the  fourth  stomach.  This  method  entails  only 
one-fourth  to  one-ninth  the  manual  labor  that  is  required  when  the 
gasoline  treatment  is  used,  and  it  seems  to  involve  less  risk  of  acci- 
dent to  the  animals.  The  medicine  itself,  when  made  up  in  large 
quantities,  costs  less  than  one-half  cent  per  dose.  A  recent  letter  from 
Dr.  Peters,  of  the  Nebraska  experiment  station,  states  that  upon 
reading  the  Bureau's  account  of  this  method  of  treatment,  he  tested 
the  same  for  round  worms  in  hogs  and  that  it  excels  any  other  method 
known  to  him.  The  best  results,  in  case  of  infection  with  free  round 
worms  below  the  stomach,  were  obtained  by  combined  doses  of  creo- 
sote and  thymol.  Xo  success  was  obtained  in  attempting  to  treat 
cases  of  infection  with  round  worms  encysted  in  the  wall  of  the  stom- 
ach or  the  intestine.  All  experiments  with  the  most  approved  methods 
(intratracheal  injections)  of  treating  verminous  bronchitis  were  also 
negative. 

SURRA. 

Owing  to  the  diagnosis  of  surra  among  the  army  horses  and  mules 
in  the  Philippines,  the  zoological  laboratory  was  suddenly  called  upon 
for  an  emergency  report  on  this  disease.  An  extensive  report  has 
been  prepared  and  issued,  audit  is  hoped  that  its  contents  will  enable 
the  prompt  recognition  of  this  disease  should  it  appear  in  the  United 
States. 

HOOK-WORM    DISEASE   IX    MAX. 

Persons  such  as  miners,  excavators,  farmers,  etc. ,  whose  daily  work 
brings  them  in  contact  with  moist  dirt,  are  subject,  in  Europe,  Asia, 
Africa,  South  America,  and  Central  America,  to  a  disease  known 
under  the  various  names  of  uncinariasis,  anchylostomiasis,  brick- 
maker's  disease,  etc.  A  few  cases  of  this  malady  have  been  reported 
for  the  United  States,  but  it  has  been  assumed  that  such  cases  were 
imported  directly  or  indirectly  from  Europe.  During  this  last  year, 
however,  we  have  been  able  to  prove  that  this  malady,  as  it  occurs  in 
the  United  States,  is  due  to  two  distinct  parasites.  One  of  these  is  the 
Old  World  hook  worm  {Uncinaria  duodenalis),  so  common  in  Italy 
and  Africa,  and  the  other  is  an  endemic  New  World  form,  which  Dr. 
Stiles,  zoologist  of  the  Bureau,  has  named  Uncinaria  americana. 
This  disease  is  an  important  one  from  the  agricultural  standpoint 
because  of  its  frequency  in  farm  hands  in  certain  countries,  and  the 
indications  are  that  it  is  much  more  common  in  this  country  than  has 
heretofore  been  supposed. 

At  the  request  of  Dr.  Walter  Wynian,  Surgeon-General  of  the 
United  States  Public  Health  and  Marine-Hospital  Service,  the  zoolog- 
ical laboratory  has  prepared  an  article  upon  this  disease,  giving  an 
account  of  the  structure  and  life  history  of  the  parasite,  together  with 
a  discussion  of  symptoms,  treatment,  prevention,  etc. 
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MISCELLANEOUS   WORK. 

The  zoological  laboratory  has  been  called  upon  for  the  determina- 
tion of  a  number  of  parasites  of  various  kinds  which  have  been  sent 
in  by  farmers,  veterinarians,  physicians,  boards  of  health,  etc.,  and 
has  issued  several  publications  describing  some  of  the  forms  in  ques- 
tion. The  zoologist  was  also  detailed  to  the  United  States  Army 
Medical  School,  at  the  request  of  Surgeon-General  Sternberg,  to  give 
a  course  of  instruction  in  medical  zoology  to  the  newly  appointed 
medical  officers. 

DETAILS   TO   SCIENTIFIC   MEETINGS. 

The  zoologist  was  also  detailed  to  represent  the  Department  of 
Agriculture  at  the  international  zoological  congress  held  in  Berlin, 
Germany,  in  1901,  and  has  continued  to  serve  on  the  international 
commission  on  zoological  nomenclature. 

THE   BUREAU   EXPERIMENT   STATION. 

During  the  year  ended  June  30,  1902,  the  station  was  compelled  to 
give  so  much  time  to  the  work  required  of  it  by  the  several  labora- 
tories of  the  Bureau  that  practically  no  independent  investigations  of 
importance  could  be  undertaken.  This  is  true  not  only  with  respect 
to  time,  but  also  with  regard  to  the  space  and  facilities  for  properly 
handling  experiments  concerning  a  variety  of  infectious  diseases. 

In  addition  to  testing  a  number  of  supposedly  pathogenic  germs  on 
cattle,  donkeys,  hogs,  sheep,  and  smaller  experiment  animals,  inves- 
tigations concerning  the  following  diseases  were  conducted  during  the 
year:  Hog  cholera,  swine  plague,  tuberculosis,  tetanus,  rabies,  anthrax, 
Texas  fever,  foot  rot  of  sheep,  an  infectious  disease  of  horses  resem- 
bling and  probably  identical  with  maladie  du  coit,  and  a  number  of 
affections  of  minor  importance.  Other  work  conducted  by  the  experi- 
ment station  was  the  growing  of  several  varieties  of  cattle  ticks; 
experiments  with  drugs  for  the  removal  of  internal  parasites  from 
domestic  animals;  the  production  of  antitoxic  sera  for  the  treatment 
of  swine  plague,  hog  cholera,  tuberculosis,  and  tetanus;  the  care  and 
protection  from  exposure  to  disease  of  animals  for  producing  normal 
sera,  and  the  breeding  and  rearing  of  numerous  small  experiment 
animals  for  the  use  of  the  Bureau  laboratories. 

MISCELLANEOUS  DIVISION. 

QUARANTINES. 

The  work  of  the  quarantine  stations  during  the  past  fiscal  year 
shows  a  marked  increase  over  that  of  the  preceding  year,  more  than 
double  the  number  of  cattle  having  passed  through  the  various  quar- 
antine stations. 

Quarantine  station  for  the  port  of  Baltimore. — Necessary  repairs 
were  made  on  the  buildings,  fences,  water-supply  apparatus,  and  load- 
ing and  unloading  chutes  for  this  station,  located  at  Halethorp,  Md., 
where  227  head  of  Hereford  cattle  were  comfortably  quarantined. 

Quarantine  station  for  the  port  of  New  York. — The  property  at  Gar- 
field, N.  J.,  which  has  been  leased  by  the  Government  and  maintained 
as  a  quarantine  station  for  the  port  of  New  York  since  1883,  was 
vacated  September  30,  1901.  The  transfer  to  the  new  station,  having 
been  in  progress  during  the  summer,  was   completed  at  this  time. 
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The  active  work  of  establishing  the  new  quarantine  station  for  the 
port  of  New  York  was  begun  April  1,  1901.  Successful  negotiations 
for  a  very  desirable  tract  of  land  at  Athenia,  N.  J.,  in  the  foothills  of 
the  Orange  Mountains,  12  miles  in  a  direct  line  from  New  York,  were 
conducted  by  the  Bureau  of  Animal  Industry,  and  the  ground  was 
purchased  in  six  parcels  from  as  many  separate  owners,  at  a  price 
that  was  considered  very  reasonable  for  land  so  favorably  located  in 
that  section. 

Immediately  after  the  preliminaries  of  plotting  the  ground,  laying 
out  the  streets,  and  locating  the  buildings,  the  erection  of  six  stables 
was  begun  and  rapidly  pushed  to  completion.  These  are  of  a  sub- 
stantial character  and  attractive  design,  constructed  of  brick,  with 
bluestone  trimmings,  with  front  and  rear  entrances  sufficiently  wide 
to  admit  of  the  passage  through  them  of  a  horse  and  cart,  and  have 
been  built  with  a  view  to  securing  every  possible  advantage  in  the 
way  of  sanitation  and  hygiene.  Four  of  them  accommodate  11  cattle 
each  and  two  17  each.  In  addition,  during  the  first  half  of  the  fiscal 
year  substantial  stone  foundations,  with  cement  floors  for  three  larger 
buildings,  were  erected  and  temporary  stables  moved  from  the  old 
station  were  placed  on  them,  one  having  a  capacity  of  80  head  of  cat- 
tle, the  other  two  22  each.  To  these  accommodations  there  were  also 
added  six  frame  stables,  which  were  likewise  removed  from  the  old 
station,  giving  an  additional  capacit}^  of  208  cattle. 

At  the  close  of  the  fiscal  year  it  is  found  that  cattle,  sheep,  and 
hogs  in  quarantine  here,  together  with  those  for  which  permits  have 
been  issued,  will  occupy  all  of  the  available  space;  and  it  is  the  pur- 
pose of  the  Department  to  erect  permanent  structures  of  brick  and 
stone  of  the  same  design  as  the  first  six  stables,  and  of  varying 
capacities,  in  order  to  accommodate  both  large  and  small  importa- 
tions, until  this  station  shall  afford  ample  room  and  proper  facilities 
for  quarantining  all  animals  of  the  class  requiring  quarantrM  that 
shippers  may  desire  to  enter  at  the  port  of  New  York,  and  until  per- 
manent brick  and  stone  stables  shall  have  sux)planted  the  old  frame 
barns  brought  over  from  Garfield  and  put  up  to  meet  the  immediate 
needs  of  the  station. 

The  above  15  buildings  have  an  aggregate  capacity  of  410  cattle 
when  the  box  stalls  are  used  for  large  bulls  or  single  animals.  They 
might,  under  certain  conditions,  as  when  two  or  more  small  cattle 
could  be  placed  in  a  box  stall,  accommodate  425  cattle. 

The  Department  has  expended  thus  far  for  land,  buildings,  and 
improvements,  including  an  adequate  water  system  for  all  purposes, 
about  $61,000;  and  the  appropriation  by  Congress,  available  July  1, 
will  admit  of  the  further  erection  of  buildings  and  the  continuance,  of 
improvements. 

Quarantine  station  for  the  port  of  Boston. — This  station  is  favorably 
located  in  a  beautiful  section  of  country  at  Littleton,  Mass.,  and  has 
received  such  attention,  repairs,  and  improvements  as  were  required 
to  make  it  a  desirable  quarantine  station,  and,  like  the  station  at 
Baltimore,  offers  to  importers  advantages  that  are  liable  to  be  over- 
looked simply  through  the  fact  of  a  lesser  prominence  and  popularity 
as  a  port  of  entry  when  compared  with  New  York. 

Animals  quarantined. — The  animals  enumerated  have  all  been 
subjected  to  inspection  and  quarantine,  the  length  of  the  quarantine 
period  being  fixed  in  accordance  with  the  requirements  for  the  sub- 
division of  the  class  to  which  they  belong.     The  imDorts  of  animals 
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from  Canada  not  subject  to  quarantine  at  quarantine  stations  com- 
prised 27,716  cattle,  148,313  sheep,  3,305  horses,  5,356  hogs,  2  dogs,  5 
goats,  1  mule,  and  2  moose — total,  184,700. 

The  following  table  shows  the  number  and  kinds  of  animals  detained 
in  quarantine  for  the  requisite  time: 


Station. 

Cattle. 

Sheep. 

Hogs. 

60 
62 

588 
227 
22 

2 
1 

6 
4 
2 
49 
2 

42 

8 

118 

Garfield,  N.  J - - 

5 

7 

Haleth(  >rp,  Md                                             

Port  Huron,  Mich                               

Detroit,  Mich  .          

2 

1 

Sault  Ste  Marie ,  Mich                                                          -     .  

Buffalo,  N  Y 

Charlotte  N  Y 

Richford,Vt                            

8 
19 

1 
101 

45 
4 
4 

5 

2 
8 
5 
1 
39 

5 

3 

Beecher  Falls  Vt 

4 

Calais,  Me -   

6 

1 

7 

Total 

1,214 

231 

33 

There  was  also  imported  through  the  port  of  New  York  and  quar- 
antined, under  the  supervision  of  the  superintendent  of  the  A  taenia, 
N.  J.,  quarantine  station,  the  following:  Forty-six  deer,  5  aondads,  1 
yak,  2  elephants  from  India,  2  wart  hogs,  43  camels,  0  antelopes,  6  goats, 
1  horned  horse,  4  llamas,  2  alpacas,  1  wild  boar,  1  chamois,  2  guanacos, 
1  anoa,  7  caribou — total,  133  animals;  through  the  port  of  Boston, 
Mass.,  and  quarantined  under  the  supervision  of  the  superintendent 
of  the  quarantine  station  at  Littleton,  Mass.,  6  deer,  1  camel,  and  1 
llama — total,  8  animals;  at  Philadelphia,  Pa.,  and  quarantined  under 
the  supervision  of  the  inspector  in  charge  for  that  port,  where  a 
special  temporary  quarantine  was  established  for  the  purpose,  9 
deer,  2  wart  hogs,  6  camels,  1  horned  horse,  1  water  buffalo,  and  1 
thar — total,  20  animals;  Detroit,  Mich.,  1  goat;  San  Francisco,  Cal., 
7  llamas.  This  makes  a  total  of  1,649  imported  animals  that  were 
quarantined. 

The  official  veterinarian  stationed  at  London,  England,  in  accord- 
ance with  the  requirements  of  Bureau  of  Animal  Industry  Order  No. 
79,  under  date  of  November  10,  1900,  which  provides  for  the  testing 
with  tuberculin  by  an  inspector  of  this  Bureau  of  all  cattle  over  6 
months  old  which  are  to  be  imported  into  the  United  States,  has 
tested  of  the  different  breeds  of  purebred  cattle  in  various  parts  of 
Great  Britain,  1,067  cattle,  of  which  139  reacted  and  928  passed,  as 
follows : 


Breed. 

Passed. 

Re- 
jected. 

Breed. 

Passed. 

Re- 
jected. 

Shorthorn 

84 
191 
186 
25 
79 
53 

27 
1 

73 
8 

11 
4 

Hereford ... 

294 

1 

15 

15 

Jersey  _  

Galloway 

Dexter  Kerry  \ 

Aberdeen  Angus 

Total . 

Guernsey   .. 

928 

139 

Red  poll  .  _ 

42 


DEPARTMENTAL    REPORTS 


In  Canada  the  veterinarians  of  this  Department  tested  with  tuber- 
culin 382  cattle,  of  which  355  passed  and  27  reacted,  as  follows: 


Breed. 

Passed. 

Re- 
jected. 

Breed. 

Passed. 

Re- 
jected. 

Aberdeen  Angus 

3 

24 

26 

188 

9 

17 
4 
84 

6 

Jersey 

Hereford 

1 

20 

Grades 

Total 

Holstein 

355 

27 

A   VENEREAL   DISEASE   OF   HORSES. 


The  work  which  the  Bureau  has  been  carrying  on  for  the  purpose 
of  eradicating  an  infectious  venereal  disease  of  horses,  which  work 
has  been  continued  throughout  the  year,  has  not  given  those  results 
that  it  was  hoped  would  be  secured.  The  semiwild  condition  of  much 
of  the  country  over  which  the  disease  had  spread,  as  comprised  in 
the  Rosebud  and  Pine  Ridge  Indian  reservations,  South  Dakota,  and 
other  parts  of  South  Dakota,  Nebraska,  and  Wyoming,  together  with 
the  prejudices  and  the  lack  of  cooperation  and  aid  that  should  have 
been  given  by  the  owners  and  others  whose  interests  were  to  be 
served,  proved  serious  hindrances. 

Another  obstacle  consists  in  the  methods  of  certain  horse  traders, 
who  commence  at  the  north  western  corner  of  the  State  of  Nebraska  with 
a  mixed  lot  of  horses,  man}7  of  which  are  very  inferior,  and  trade  all 
the  waj'  across  the  State  to  the  Missouri  River,  frequently  giving  two 
horses  for  one,  thus  leaving  behind  such  animals  as  might  have  shown 
indications  of  disease  or  of  being  unsound,  so  that  they  wrould  reach 
the  Missouri  River  with  a  greatly  improved  band  of  horses,  and  pos- 
sibly scatter  a  number  that  were  diseased  along  the  route,  as  they 
aim  to  gpt  rid  of  all  suspicious  animals  before  reaching  the  eastern 
border  of  the  State. 

Three  diseased  mares  and  one  stallion  have  been  shipped  in  from 
the  Pine  Ridge  Indian  Reservation  to  the  experiment  station  of  the 
Bureau,  located  at  Bethesda,  Md.,  for  the  purpose  of  giving  oppor- 
tunity for  a  closer  clinical  study  of  the  disease  and  for  procuring  fresh 
material  for  laboratory  investigation.  The  work  in  this  connection 
lias  been  of  an  encouraging  character,  but,  owing  to  the  fact  that  the 
stallion's  condition  rendered  him  valueless  except  for  post-mortem 
work,  this  specimen  of  the  disease  was  unsatisfactory.  However, 
valuable  progress  has  been  made  and  work  in  these  lines  is  being  con- 
tinued, and  it  is  hoped  that  both  the  investigation  as  to  the  causative 
agent  and  its  life  history,  as  well  as  the  attempt  of  the  Bureau  to 
stamp  out  the  disease,  will,  as  a  result  of  broader  and  more  aggressive 
operations,  which  are  in  contemplation  for  the  early  fall,  soon  meet 
with  success. 

During  the  year  10  diseased  stallions  were  purchased  and  slaugh- 
tered at  an  average  cost  of  $25  each,  or  $250;  29  diseased  stallions  were 
castrated,  and  76  diseased  mares  were  purchased  and  slaughtered  at  an 
average  cost  of  about  $18. 35,  or  $1,395,  making  a  total  of  $1,645.  Seven 
diseased  mares  were  slaughtered,  owners  unknown,  for  which  nothing 
was  paid.  At  the  close  of  the  fiscal  year,  15  diseased  mares  are  held 
in  quarantine  to  be  disposed  of. 
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MISCELLANEOUS   WORK. 

In  addition  to  the  work  in  connection  with  the  animal  quarantines 
as  above,  this  division  has  a  general  supervision  of  the  accounts  and 
other  work  of  the  Bureau  of  Animal  Industry  as  follows:  Salaries, 
reimbursement  of  expenses  incurred  by  its  officers  and  employees  in 
travel  and  at  various  stations;  apparatus  and  supplies  for  the  various 
divisions,  their  laboratories,  the  experiment  station,  and  quarantine 
stations;  all  accounts  of  every  character  that  are  paid  from  the 
appropriation  for  the  Bureau  of  Animal  Industry;  the  preparation  of 
an  itemized  report  to  each  Congress,  showing  in  detail  the  character 
of  expenditures  and  the  use  of  the  appropriation;  the  making  out  of 
all  appointments,  transfers,  promotions,  furloughs,  reinstatements, 
resignations,  and  dismissals;  the  making  of  requisitions  and  securing 
of  informal  bids  for  all  materials  and  supplies  used  throughout  the 
work  of  the  Bureau,  and  the  necessaiy  letter  writing  incident  thereto. 
The  division  also  has  charge  of  the  preparation  of  replies  to  numerous 
letters  requesting  information  in  regard  to  the  diseases  of  animals 
and  poultry,  their  causes  and  treatment,  and  various  other  matters 
pertaining  to  breeds,  breeding,  and  care  of  domesticated  animals  and 
allied  subjects.  This  is  the  character  of  the  routine  work  performed 
each  year. 

DAIRY   DIVISION. 

The  work  of  the  dairy  division  during  the  fiscal  year  ending  June 
30,  1902,  has  resembled  that  of  previous  years  so  closely  that  it  can 
be  largely  reported  in  the  language  formerly  used. 

A  general  survey  of  the  condition  of  the  dairy  industiy  of  the 
country  at  large  was  begun  upon  the  organization  of  the  division. 
This  has  been  continued  and  special  inquiries  have  been  made,  such 
as  the  status  of  dairy  organizations,  dairy  schools  and  facilities  for 
technical  instruction,  State  dairy  laws,  the  development  of  foreign 
markets  for  the  dairy  products  of  this  country,  the  milk  supply  of 
cities  and  towns  and  laws  and  ordinances  relating  thereto.  Some 
reports  have  been  printed  and  others  are  in  course  of  preparation. 

As  heretofore,  attention  is  given  to  the  collection  of  dairy  data  in 
general,  with  a  view  to  their  proper  arrangement  and  future  use.  So 
far  as  the  clerical  force  of  the  office  permits,  the  material  collected  has 
been  indexed  for  ready  reference.  Although  necessarily  much  in 
arrears,  this  catalogue  of  dairy  information  is  of  great  value  and  in 
constant  use. 

The  routine  work  of  the  office  continues  to  increase  and  has  become 
so  great  as  to  be  managed  with  some  difficulty,  even  with  the  increased 
clerical  force  provided.  This  routine  embraces  general  correspond- 
ence, with  many  requests  for  specific  information  from  all  parts  of  the 
country,  preparing  instructions  for  the  dairy  inspectors  in  the  field  and 
attention  to  their  reports,  and  the  preparation  of  reports  and  other  man- 
uscripts for  publication.  During  this  year  the  division  has  prepared 
four  distinct  publications  for  distribution  and  nearly  completed  two 
others,  the  publication  of  which  is  necessarily  somewhat  denied. 
These,  collectively,  comprise  about  200  printed  pages,  nearly  three- 
fourths  of  which  first  appeared  in  the  annual  report  of  the  Bureau, 
and  were  separately  reprinted.  All  have  been  liberally  illustrated 
from  original  photographs  obtained  for  the  division  or  made  by  its 
officers. 
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Daiiy  centers  in  fifteen  different  States  have  been  visited  during 
the  year  by  the  chief  or  assistant  chief  of  the  division,  and  conven- 
tions of  dairy  associations  and  similar  bodies  have  been  attended  in 
ten  States.  A  special  agent  of  the  Bureau,  on  duty  for  this  division, 
visited  Japan,  China,  and  the  Philippines  for  the  purpose  of  investi- 
gating market  conditions  and  arranging  for  a  series  of  experimental 
exports  of  dairy  products  from  this  country.  Another  special  agent 
examined  the  conditions  along  the  Canadian  border  with  reference  to 
dairy  products  crossing  the  line  in  the  course  of  exports.  A  third 
special  agent  made  an  investigation  into  the  manufacture  of  certain 
kinds  of  cheese  in  Belgium  and  Holland. 

Experimental  exports  of  dairy  products  have  been  made  to  Japan, 
China,  Cuba,  and  Porto  Rico.  This  method  of  making  known  the 
better  grades  of  these  products  ha,s  resulted  in  somewhat  increased 
sales  by  merchants  in  San  Francisco  and  New  York,  and  some  parties 
elsewhere,  but  inadequate  or  unsuitable  transportation  facilities,  the 
destructive  climates  of  some  of  the  countries  referred  to,  and  other 
unfavorable  conditions  prevent  any  rapid  increase  in  this  trade. 
Japanese  markets  may  well  be  further  cultivated  from  the  Pacific 
coast,  but  in  China,  aside  from  condensed  milk,  the  fresh  supplies 
from  Australia  possess  advantages  with  which  shipments  from  this 
country  can  not  successfully  compete.  Inquiry  by  correspondence 
indicates  that  there  are  good  o|3portunities  for  finding  markets  for 
dairy  products  from  the  United  States  in  Mexico  and  South  America, 
if  proper  exertions  are  made  in  that  direction. 

Commencing  with  this  fiscal  year,  and  in  accordance  with  an  act  of 
Congress  approved  March  2,  1901,  a  system  was  inaugurated  for 
inspecting  dairy  products  offered  for  export,  affixing  stamps  to  the 
same,  and  certifying  to  the  character  and  quality  of  the  articles.  The 
law  states  the  object  to  be  "ascertaining  the  purity  and  quality  of 
such  products"  and  "to  secure  their  identity  and  make  known  in 
the  markets  of  foreign  countries  to  which  they  may  be  sent  from 
the  United  States  their  purity,  quality,  and  grade."  Although  the 
authority  granted  may  cover  all  dairy  exports,  it  has  been  deemed 
expedient,  at  least  for  the  present,  to  confine  the  certification  to 
products  which  special  inspection  shows  to  be  "  pure,  of  high  quality, 
and  suitable  for  export."  Special  agents  were  accordingly  appointed 
and  placed  on  duty  as  "inspectors  of  dairy  exports"  at  the  ports  of 
Boston,  New  York,  and  San  Francisco,  and  also  at  Chicago.  This 
service  has  been  occasional  only,  or  more  or  less  continuous,  accord- 
ing to  the  needs  of  the  respective  localities.  During  this  fiscal  year 
the  relations  of  foreign  markets  to  those  of  the  United  States  have 
been  rather  abnormal,  prices  being  such  in  this  country  as  to  prevent 
any  considerable  export  of  high-grade  goods  other  than  condensed 
milk  and  cream.  While  the  service  of  these  inspectors  has  therefore 
resulted  in  obtaining  full  information  as  to  the  character  of  our  dairj^ 
export  trade  and  the  circumstances  attending  it,  there  have  been  few 
inspections  requested  by  exporters  and  still  fewer  certificates  given. 

At  the  request  of  the  Secretary  of  the  Navy,  this  Department  has 
assisted  in  perfecting  specifications  and  arranging  for  the  execution 
of  contracts  for  securing  an  improved  supply  of  butter  for  the  Navy. 
Inspectors  representing  this  division  have  been  stationed  at  the  places 
of  manufacture,  and  have  seen  that  only  butter  of  extra  quality  has 
been  packed  and  delivered  under  these  contracts.  The  result  has  been 
that  the  butter  in  naval  stores  has  been  of  a  higher  average  quality 
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than  ever  before,  while  the  cost  of  the  same  has  been  relatively  low — 
a  decided  saving  over  the  system  of  previous  years. 

Incident  to  the  experimental  exports  and  the  inspection  service 
noted,  a  large  number  of  chemical  analyses  of  milk,  condensed  milk, 
and  cream,  butter,  and  cheese  have  been  necessaiy.  This  work  has 
been  accomplished  by  the  dairy  laboratory  of  the  biochemic  division 
of  this  Bureau,  where  a  chemist  and  laboratory  assistant  have  been 
kept  constantly  emploj^ed.  In  this  connection  special  studies  have 
been  made  of  the  products  of  nearly  all  dairy  countries  of  the  world, 
as  found  in  many  foreign  markets.  Experimental  studies  have  also 
been  made  of  the  essential  differences  between  (natural)  butter, 
renovated  butter,  and  butterine  or  oleomargarine,  and  the  most  prac- 
tical methods  of  distinguishing  or  identifying  these  different  articles. 

At  the  Pan-American  Exposition  at  Buffalo  the  dairy  division  con- 
tributed a  portion  of  the  exhibit  of  this  Bureau  and  provided  for  its 
arrangement.  Later,  the  same  exhibit  was  made  at  the  Charleston 
Exposition. 

The  act  of  Congress  approved  May  9,  1902,  by  its  section  5  (and 
incidentally  under  section  4),  places  certain  specific  and  important 
duties  upon  the  Secretary  of  Agriculture,  relating  to  the  manufacture, 
interstate  commerce,  and  export  of  "renovated  butter,"  and  the 
details  of  administration  have  been  assigned  to  the  dairy  division. 
The  work  resulting  from  this  action  will  be  noted  later. 

Disconnected  officially  with  this  office,  and  yet  closely  related  to  it, 
has  been  certain  work  performed  during  the  year  in  connection  with 
the  Twelfth  United  States  Census.  The  chief  of  this  division  received 
from  the  Director  of  the  Census,  early  in  the  year  1900,  an  appoint- 
ment as  expert  special  agent  (without  compensation)  in  charge  of  the 
statistics  of  butter,  cheese,  and  condensed-milk  factories.  Advisory 
and  supervisory  duties  were  performed  accordingly,  from  time  to 
time,  ending  with  the  preparation  of  a  report  upon  the  establishments 
of  the  class  indicated,  and  the  data  obtained  from  them,  in  the  divi- 
sion of  manufactures,  which  was  published  in  June,  as  Census  Bulle- 
tin No.  189.  This  office  was  also  frequently  consulted  by  the  agri- 
cultural division  of  the  Census,  as  to  editing  the  dairy  data  collected 
from  farms. 

The  work  of  the  dairy  division  during  the  fiscal  year  1902-1903  will 
embrace,  in  large  measure,  a  continuation  of  that  of  previous  years 
and  also  include  several  material  additions. 

The  condition  of  the  dairy  industry  in  the  United  States  will  be 
studied  in  all  its  aspects,  with  a  view  to  determining  the  most  favor- 
able opportunities  for  progress  and  improvements  and  assisting  in 
their  accomplishment  so  far  as  practicable.  The  dairying  of  other 
countries  must  also  be  observed,  productive  conditions  noted,  the 
demands  of  consumption  and  of  all  foreign  markets  watched,  and 
such  action  taken  as  is  possible  in  the  interest  of  extending  foreign 
trade  in  dairy  products.  Relations  will  be  maintained  with  State 
dairy  officials,  with  the  voluntary  organizations  of  dairymen,  and  with 
the  dairy  schools  in  numerous  States,  in  order  to  be  informed  of  their 
proceedings  and  cooperate  with  them  so  far  as  may  be  advisable.  The 
investigations  of  the  agricultural  experiment  stations  along  dairy  lines 
will  be  closely  watched  and  facts  collected  which  may  be  usefully 
disseminated. 

This  division  will  conduct  investigations  by  itself  or  in  cooperation 
with  suitable  agencies.     It  is  proposed  in  particular  to  study  the  meth- 
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ods  of  preparation,  chemical  composition,  and  keeping  quality  of  cream- 
ery butter,  and  special  methods  of  preparing  and  packing  butter  for 
export  to  warm  climates;  also  to  test  the  recommended  methods  of 
curing  cheese  at  low  temperature. 

The  very  important  subject  of  municipal  milk  supply  needs  further 
attention,  and  the  preparation  of  a  special  report  upon  it  is  intended. 

Other  reports  are  also  in  preparation  and  proposed.  Among  them 
will  be  a  compilation  of  dairy  statistics  of  this  and  other  countries, 
and  the  latest  available. 

The  inspection  of  dairy  products  exported  from  this  country,  which 
has  been  largely  experimental  during  the  past  year,  is  expected  to 
assume  a  systematic  condition  during  the  present  one.  Much  depends, 
however,  upon  the  dairy  markets  at  home  and  abroad  and  the  com- 
mercial conditions  which  influence  the  export  trade. 

Inspection  of  the  manufacture  and  interstate  commerce  of  renovated 
butter  will  be  begun  at  once  under  act  approved  May  9,  1902,  going 
into  effect  July  1,  1902.  In  this  connection  it  is  proposed  to  make 
special  exertions  to  have  all  renovated  butter  hereafter  exported  from 
this  country  so  thoroughly  stamped,  marked,  and  labeled  as  to  insure 
its  commercial  identity  and  make  known  its  true  name  and  character 
to  buyers  and  consumers,  so  long  as  the  merchandise  is  within  the 
jurisdiction  of  the  United  States;  also  to  inform  the  principal  import- 
ers of  foreign  countries,  and  of  Great  Britain  in  particular,  in  regard 
to  the  law  and  the  action  thereunder  by  this  Department. 


KEPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  PLANT  INDUSTRY. 


U.  S.  Department  op  Agriculture, 

Bureau  of  Plant  Industry, 
Washington,  D.  C. ,  September  &£,  1902. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  giving  an  outline 
of  some  of  the  more  important  operations  of  the  Bureau  of  Plant 
Industry  for  the  fiscal  year  1901-1902. 
Respectfully, 

B.  T.  Galloway,  Chief. 
Hon.  James  Wilson,  Secretary. 


SUMMARIZED  STATEMENT  OF  THE  YEAR'S  WORK. 

Some  of  the  more  important  matters  which  have  come  before  the 
Bureau  since  the  last  report  was  issued  may  be  briefly  summarized  as 
follows : 

The  Agrostologist,  Prof.  F.  Lamson-Scribner,  resigned  to  accept  the 
position  of  chief  of  the  insular  bureau  of  agriculture  in  the  Philip- 
pines, and  Prof.  W.  J.  Spillman,  of  the  Washington  Agricultural 
College,  was  put  in  charge  of  the  grass  and  forage  plant  work.  The 
Physiologist  and  Pathologist,  Mr.  Albert  F.  Woods,  was,  by  authority 
of  Congress,  made  chief  of  Bureau  in  the  absence  of  the  chief.  Dr. 
B.  M.  Duggar  severed  his  connection  with  the  Department  to  take  the 
chair  of  botany  in  the  Missouri  State  University.  Professor  Scribner 
and  Dr.  Duggar  were  made  collaborators  of  the  Bureau. 

Four  additional  lines  of  plant  work,  namely,  the  Arlington  Experi- 
mental Farm,  tea  cultural  investigations,  purchase  and  distribution  of 
valuable  seeds  and  plants,  and  the  investigations  of  domestic  sugar 
production,  were,  by  authority  of  Congress,  brought  within  the  Bureau. 
Cooperation  in  various  lines  of  work  was  effected  with  30  experiment 
stations.  Plan  for  effective  work  on  farm  management  put  into 
operation.  Demonstration  experiments  to  show  the  practical  value 
of  a  number  of  lines  of  work  were  inaugurated  in  20  States  and  Ter- 
ritories. Agricultural  explorations  were  continued  in  India,  China, 
Japan,  and  other  countries.  Twenty  bulletins,  7  miscellaneous  papers, 
and  6  Farmers'  Bulletins  were  issued.  One  hundred  and  seventy-five 
thousand  letters  were  received  and  answered.  Diseases  of  the  sugar 
beet,  cotton,  cranberry,  apple,  pear,  and  peach  received  special  atten- 
tion. Encouraging  results  in  the  treatment  of  bitter  rot  of  the  apple 
and  pear  blight  were  obtained.  Plant-breeding  work  on  corn,  cotton, 
and  cereals  gave  encouraging  results.  A  number  of  the  new  hybrid 
cottons  secured  are  more  valuable  than  existing  forms.  Investigations 
of  alkali-resistant  plants  inaugurated,  and  breeding  and  selection 
experiments  begun  to  develop  plants  adapted  to  alkali  soils.  The 
macaroni  wheat  industry  established,  1,500,000  bushels  being  grown 
as  a  result  of  the  work  of  the  previous  year  in  the  distribution  of  seed 

47 


48  DEPARTMENTAL    REPORTS. 

and  general  encouragement  of  the  industry.  Encouraging  results  in 
the  use  of  macaroni  wheat  by  factories  secured.  Hard  Russian  wheats 
proved  successful  in  a  number  of  western  States  where  other  hardy 
varieties  had  failed.  A  new  and  simple  method  of  rapidly  propa- 
gating and  distributing  nitrifying  organisms  discovered,  making  it 
practicable  to  materially  improve  cultivation  of  leguminous  crops. 
The  value  of  American-grown  clover  seed  over  the  European  product 
demonstrated.  New  method  of  cleaning  and  handling  grass  seed  dis- 
covered, materially  increasing  the  value  of  the  crop.  Investigations 
of  drug  and  medicinal  plants  inaugurated,  to  determine  the  practica- 
bility of  growing  plants  which  are  now  largely  imported.  Increased 
facilities  for  the  stud}7  of  western  ranges  and  their  improvement 
secured.  Investigations  inaugurated  to  secure  substitutes  for  red 
clover.  Extended  experiments  inaugurated  to  develop  the  possibilities 
of  alfalfa  culture  in  the  Eastern  United  States  and  in  the  South.  A 
number  of  successful  experiments  in  the  shipment  of  American  fruits 
to  foreign  countries  made.  Peaches  shipped  from  Georgia  and  Con- 
necticut to  London  markets  yield  handsome  profit.  Pears  and  apples 
also  successfully  shipped.  Experiments  to  determine  the  best  methods 
of  handling,  wrapping,  and  shipping  such  fruits  gave  encouraging 
results.  Extensive  experiments  inaugurated  to  determine  best  meth 
ods  of  fruit  storage.  Methods  discovered  whereby  the  injury  through 
"scald"  in  storage  may  be  materially  lessened.  Varietal  tests  of 
apples  to  determine  their  relative  storage  value  made.  Viticultural 
investigations  inaugurated,  having  for  their  object  the  encouragement 
of  grape  culture  in  all  parts  of  the  country,  special  studies  of  resist- 
ant stocks  being  made.  Experiments  in  the  methods  of  bench  and 
field  grafting  Vinifera  grapes  inaugurated.  Experimental  vineyards 
established  in  North  Carolina  and  other  Southern  States  gave  inter- 
esting results.  Simple  method  for  rapidly  cultivating  the  pecan  and 
other  nut  trees  discovered.  Work  of  gardens  and  grounds  reorgan- 
ized and  placed  in  charge  of  the  Horticulturist.  New  glass  houses 
constructed  and  facilities  for  advanced  horticultural  work  secured. 
Arlington  Farm  surveyed,  drainage  work  continued,  and  experimental 
i~  vestigations  in  a  number  of  lines  inaugurated.  New  facts  in  regard 
to  commercial  tea  culture  secured  and  improvements  made  in  the  gen- 
eral methods  of  cultivation,  pruning,  and  handling  the  product. 
Nine  thousand  pounds  of  commercial  tea  produced,  most  of  which 
ranks  with  the  high-grade  imported  kinds.  The  work  of  securing 
and  distributing  seeds  and  plants  reorganized.  New  cereals,  includ- 
ing wheats,  oats,  rye,  and  barley  introduced  and  distributed.  New 
varieties  of  rice  secured  and  distributed  in  the  rice-growing  sections 
of  Texas  and  Louisiana.  A  shipment  of  225  date  trees  secured  from 
Persia  and  planted  in  the  experimental  date  orchard  in  Arizona.  The 
date  orchard  now  comprises  11  acres  and  contains  580  imported  trees, 
besides  80  native  seedlings,  all  doing  well.  Successful  introduction 
of  Egyptian  clover,  or  berseem,  from  Egypt.  Successful  introduction 
of  the  Jordan  almond.  Successful  introduction  of  a  number  of  alkali- 
resistant  alfalfas  and  cottons. 

Under  the  accompanying  heads  some  of  the  more  important  details 
connected  with  the  foregoing  synopsis  are  given. 

WORK  OF  THE  YEAR. 

In  accordance  with  the  recommendations  made  by  you  in  your  last 
report  and  submitted  in  your  estimates,  the  several  lines  of  plant 
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work  affiliated  under  this  Bureau  by  Executive  order  were  brought 
together  by  authority  of  Congress.  The  work  of  the  Bureau,  there- 
fore, is  now  conducted  by  the  following  offices: 

(1)  Vegetable  Pathological  and  Physiological  Investigations. 

2)  Botanical  Investigations  and  Experiments. 

3)  Pomological  Investigations. 

4)  Grass  and  Forage  Plant  Investigations. 

5)  Experimental  Gardens  and  Grounds. 

(6)  Arlington  Experimental  Farm. 

(7)  Tea-culture  investigations. 

(8)  Purchase  and  distribution  of  valuable  seeds. 

(9)  Investigating  production  of  domestic  sugar. 

There  have  been  but  few  changes  in  the  organization  since  my  last 
report.  Acting  upon  your  recommendation  to  Congress,  the  Plant 
Pathologist  aud  Physiologist,  in  charge  of  the  investigations  in 
pathology  and  physiology,  was,  by  act  of  Congress,  authorized  to  act 
as  chief  of  Bureau  in  the  absence  of  the  chief.  Early  in  the  year 
Prof.  F.  Lamson-Scribner  severed  his  connection  as  Agrostologist 
of  the  Department  to  accept  a  position  as  chief  of  the  insular  bureau 
of  agriculture  in  the  Philippines.  Professor  Scribner  was  made  a 
collaborator  of  this  Department,  and  is  organizing  his  work  in  such  a 
way  as  to  bring  about  a  close  relationship  between  agricultural 
researches  in  this  country  and  in  the  Philippines.  Prof.  W.  J.  Spill- 
man,  of  the  Washington  Agricultural  College,  was  made  Agrostologist 
of  the  Department  and  entered  upon  his  duties  January  1,  1902. 
Near  the  close  of  the  fiscal  year  Dr.  B.  M.  Duggar,  Physiologist, 
resigned  his  position  to  accept  the  chair  of  botany  in  the  Missouri 
State  Universit3r.  Dr.  Duggar  has  been  made  a  collaborator  of  the 
Bureau  and  will  continue  important  investigations  in  connection  with 
the  Department.  Owing  to  the  increased  work  of  the  Bureau,  a  num- 
ber of  new  assistants  were  secured  for  various  lines  of  investigation. 
In  most  cases  these  have  been  appointed  from  the  registers  prepared 
by  the  Civil  Service  Commission  from  examinations  held  to  fill  such 
places.  In  addition  to  the  assistants  thus  engaged,  a  number  of 
scientific  aids  and  student  assistants  have  been  brought  into  the 
Bureau  and  have  been  assigned  to  important  investigations  connected 
with  research  work.  The  scientific  aids  are  proving  a  valuable  addi- 
tion to  the  Bureau  workers,  and  as  time  goes  on  will  eventually 
become  the  chief  source  for  recruiting  our  workers,  as  the  older  men 
are  called  away  by  offers  elsewhere. 

ENCOURAGEMENT  OF  ADVANCED  WORK  IN  THE  BUREAU. 

Since  the  reorganization  of  the  Bureau  the  polic3Thas  been  to  encour- 
age the  most  advanced  work  by  j)lacing  the  responsibility  for  different 
lines  of  investigation  and  research  directly  upon  the  men  themselves. 
It  is  believed  that  the  best  results  can  be  obtained  ahvays  by  assign- 
ing men  to  different  lines  of  work  and  making  them  feel  the  respon- 
sibility for  its  advancement.  Wherever  this  policy  is  carried  out  there 
is  a  worthy  ambition  to  advance  in  all  directions,  and  as  a  result  the 
Bureau,  as  a  whole,  feels  an  impetus  which  can  be  given  in  no  other 
v&y.  In  all  cases  the  investigators  in  the  different  lines  are  encour- 
aged to  make  their  work  as  thoroughly  practical  as  possible.  It  is  of 
course  recognized  that  no  valuable  practical  work  can  be  carried  on 
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unless  based  on  sound  scientific  principles.  Hence  the  necessity  for 
maintaining  the  proper  relationship  between  careful  scientific  research 
and  the  practical  application  of  such  research. 

COOPERATIVE  WORK  WITH  EXPERIMENT  STATIONS. 

The  importance  of  close  cooperation  with  the  experiment  stations 
has  been  fully  recognized  by  this  Bureau,  and  for  this  reason  a  number 
of  lines  of  important  work  have  been  entered  upon  which,  it  is  believed, 
will  be  helpful  to  the  Department  and  advantageous  to  the  stations. 
There  are  many  local  questions  connected  with  crop  production  with 
which  the  Department  is  not  primarily  concerned,  but  there  are  other 
questions  of  a  broader  nature  which  can  not  be  bounded  by  State 
lines  and  which  the  Department  can  well  look  into  and  advance  mate- 
rially with  the  aid  of  station  workers.  It  is  such  problems  as  these 
that  are  chiefly  concerned  in  the  matter  of  cooperation.  In  all  such 
work  it  is  recognized  that  there  must  be  proper  and  harmonious  arrange- 
ments between  the  officers  of  the  stations  and  the  officers  of  the 
Department.  We  have  always  held  that  no  action  in  regard  to  coop- 
erative work  should  be  taken  at  the  stations  without  first  consulting 
the  responsible  officers,  who  are  in  touch  with  all  the  conditions  which 
surround  them  and  who  are  in  a  position  to  know  the  lines  of  work 
best  suited  to  different  officers  under  them.  After  preliminary  arrange- 
ments are  made  with  the  officers  of  the  station  it  has  been  our  policy 
to  have  a  definite  understanding  or  agreement,  in  which  the  responsi- 
bilities of  the  Department  and  the  responsibilities  of  the  station  are 
both  shown.  After  such  arrangements  are  entered  into  the  matter 
of  carrying  out  the  details  of  the  work  may  well  be  left  to  those  who 
are  directly  interested  in  it.  Under  such  arrangements  the  Depart- 
ment is  now  cooperating  with  the  following  stations  along  the  lines 
briefly  indicated : 

Arizona. — The  Agrostologist,  Prof.  W.  J.  Spillman,  has  under  his 
direction  cooperative  work  with  this  station  in  the  study  of  the 
general  subject  of  range  improvement,  particularly  to  ascertain  the 
present  condition  of  certain  range  areas  with  reference  to  vegetation, 
rainfall,  surface  erosion,  amount  and  kind  of  stock  carried  and  history 
of  their  management,  and  the  amount  of  stock  of  various  kinds  that 
may  be  maintained  on  various  parts  of  ranges  without  deterioration 
of  the  forage.  There  are  also  arrangements  for  testing  various  kinds 
of  grasses  and  forage  plants  with  reference  to  their  value  on  the 
ranges.  A  large  tract  of  land,  covering  something  over  500  square 
miles,  has  been  set  aside  for  this  work,  and  it  is  believed  that  excel- 
lent opportunities  will  be  afforded  here  for  solving  important  prac- 
tical problems  connected  with  range  management.  The  director  of 
the  Arizona  station  has  been  made  a  collaborator  of  the  Bureau,  and 
will  aid  in  managing  the  principal  details  of  this  work. 

California. — In  California  the  Agrostologist  is  directing  cooperative 
experiments  to  determine  the  best  methods  for  controlling  or  prevent- 
ing the  drifting  of  sand,  and  especially  the  planting  and  testing  of 
sand-binding  plants  for  this  purpose.  The  subject  of  sand  binders 
is  an  important  one  for  the  Pacific  coast,  and  the  cooperative  work 
with  the  California  station  will  be  of  great  practical  value  in  solving 
problems  connected  with  this  matter. 

Colorado. — The  Botanist  in  charge  of  Seed  and  Plant  Introduction 
work,  Mr.  A.  J.  Pieters,  has  under  his  direction  cooperative  work 
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with  this  station  looking  to  the  determination  of  important  questions 
connected  with  the  growing  of  high-grade  sugar-beet  seed  in  the 
United  States  on  a  commercial  scale.  The  work  at  this  station  is  a 
part  of  a  series  of  similar  experiments  which  will  be  briefly  referred 
to  under  the  headings  of  the  other  States.  The  Agrostologist  has 
under  his  direction  experiments  to  determine  the  best  grasses  and 
forage  plants  for  arid  and  alkali  soils,  and  the  best  methods  for  main- 
taining permanent  meadows  and  pastures. 

Delaware. — The  Agrostologist  is  conducting  cooperative  experiments 
with  the  Delaware  station  to  determine  what  plants  are  most  suitable 
for  cover  crops  in  orchards. 

Illinois. — Cooperative  work  with  this  station  is  under  way  for  the 
purpose  of  obtaining  facts  in  regard  to  the  production  of  sugar-beet 
seed  and  is  carried  on  by  the  Botanist  in  charge  of  Seed  and  Plant 
Introduction  work.  The  work  at  this  station  is  largely  confined  to 
the  comparative  testing  of  seed  of  different  origin.  The  fact  that 
there  is  no  beet-sugar  factory  within  convenient  distance  makes  it 
desirable  to  carry  on  work  here  on  a  commercial  scale. 

Iowa. — Under  the  direction  of  the  Pathologist  and  Pli}'Siologist, 
Mr.  Albert  F.  Woods,  cooperative  work  with  this  station  is  being  car- 
ried on  chiefly  in  the  line  of  cereal  studies,  the  object  being  to  obtain 
facts  bearing  on  the  improvement  of  cereals  and  the  practicability  of 
growing  certain  cereal  crops  in  Iowa. 

Kansas. — The  Agrostologist  is  conducting  experiments  with  this 
station  to  determine  the  best  grasses  and  forage  plants  for  arid  lands, 
the  value  of  these  plants  for  hay  and  pasture,  and  the  best  methods 
of  range  improvement.  The  Pathologist  and  Physiologist  is  also  coop- 
erating with  this  station  with  a  view  to  obtaining  facts  bearing  on  the 
production  of  cereals  in  the  arid  portions  of  the  State,  the  testing  of 
cereal  varieties,  and  other  work. 

Kentucky. — The  Agrostologist  is  conducting  cooperative  experi- 
ments with  the  Kentucky  station,  studying  the  rotation  of  crops  in 
its  relation  to  yield  and  farm  management;  studying  and  recording 
the  morphological  and  physiological  characters  of  grass  and  forage 
plants  with  relation  to  economic  value;  studying  annual  fodder  crops 
with  relation  to  yield  and  suitability  for  soiling  and  silage  purposes; 
studying  the  methods  of  establishing  and  maintaining  permanent 
meadows  and  pastures,  and  investigating  the  growing  of  commercial 
seeds  and  testing  the  value  of  seeds  grown  in  different  districts.  This 
last  work  is  under  the  direction  of  the  Botanist  in  charge  of  the  Seed 
and  Plant  Introduction  work.  The  Botanist  is  conducting  work  to 
determine  the  value  of  clover  seed  obtained  from  different  foreign 
countries  and  different  parts  of  this  country. 

Louisiana. — Under  the  direction  of  the  Botanist,  Mr.  Frederick  V. 
Coville,  there  is  being  conducted  at  this  station  an  experiment  for 
the  purpose  of  growing  and  studying  several  varieties  of  sweet  pota- 
toes, to  determine  their  botanical  characteristics  and  market  value. 

Maine. — The  Botanist  is  conducting  work  to  determine  the  value  of 
clover  seed  obtained  from  different  foreign  countries  and  different 
parts  of  the  United  States. 

Maryland. — The  Agrostologist  is  conducting  investigations  for  the 
purpose  of  finding  the  best  crops  for  use  in  securing  a  continuous 
soiling  series  for  dairy  and  farm  stock,  and  the  Botanist  is  cooperat- 
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ing  upon  variety  testing  of  the  sweet  potato  for  the  purpose  of 
improving  varieties.  The  Botanist  is  also  conducting  work  to  deter- 
mine the  value  of  clover  seed  obtained  from  different  foreign  coun- 
tries and  different  parts  of  the  United  States,  and  the  Pathologist  and 
Physiologist  is  cooperating  in  cereal  work. 

Michigan. — The  Agrostologist  is  conducting  work  for  the  purpose 
of  determining  the  best  methods  for  controlling  or  preventing  the 
drifting  of  sand,  and  is  testing  sand-binding  plants  for  this  purpose. 
The  Botanist  in  charge  of  Seed  and  Plant  Introduction  work  is  con- 
ducting investigations  looking  to  the  production  of  sugar-beet  seed  of 
high  grade,  this  being  a  part  of  the  same  series  of  experiments  carried 
on  in  a  number  of  States.  The  Botanist  is  also  conducting  work  at 
this  station  in  the  matter  of  testing  the  value  of  clover  seed  obtained 
from  various  sources. 

Minnesota. — The  Pathologist  and  Physiologist  is  cooperating  with 
this  station  for  the  purpose  of  testing  and  growing  the  different  varie- 
ties of  cereals.  Special  attention  is  being  given  to  the  breeding  of 
cereals  and  the  growing  of  new  varieties. 

Missouri. — Under  the  direction  of  the  Agrostologist  cooperative 
experiments  are  being  made  to  determine  the  best  method  for  the 
formation  and  management  of  meadows  and  pastures.  Work  has 
also  been  inaugurated  having  for  its  object  the  determination  of 
the  best  forage  crop  for  beef  production,  and  the  best  methods  of 
feeding  such  crops.  The  Bureau  of  Animal  Industry  is  also  cooper- 
ating in  this  work.  The  Pathologist  and  Physiologist  is  also  cooper- 
ating with  this  station  in  investigations  to  determine  the  best  methods 
of  combating  bitter  rot  of  the  apple  and  other  diseases  of  orchard 
fruits.  Under  the  direction  of  the  Botanist  cooperative  work  for 
testing  the  value  of  clover  seed  obtained  from  different  sources  is 
also  being  conducted. 

Nebraska. — The  Agrostologist  is  conducting  experiments  to  deter- 
mine the  best  grasses  and  forage  plants  for  meadows  and  pastures. 
There  are  also  being  tested  the  adaptability  of  recently  introduced 
forage  plants  and  the  productive  capacity  of  annual  forage  crops  for 
hay.  The  Pathologist  and  Physiologist  is  directing  cooperative  inves- 
tigations in  the  matter  of  plant-breeding  work,  especially  corn,  and  in 
work  on  diseases  of  crops. 

New  Hampshire. — The  Botanist  is  conducting  work  at  this  station 
in  testing:  the  value  of  clover  seed  obtained  from  various  sources. 


i.- 


New  Mexico. — The  Agrostologist  is  conducting  cooperative  work  to 
determine  the  best  crops  for  supplying  forage  to  supplement  the 
ranges  and  for  the  improvement  of  cultivated  lands. 

North  Carolina. — The  Agrostologist  is  conducting  investigations  to 
determine  the  best  grasses  and  forage  plants  for  meadows  and  pas- 
tures, and  the  adaptability  of  recently  introduced  forage  crops,  and 
the  Pathologist  and  Physiologist  is  directing  cooperative  work  on 
grape  diseases. 

North  Dakota. — The  Pathologist  and  Plrysiologist  is  directing  coop- 
erative experiments  with  this  station  for  the  purpose  of  securing 
information  regarding  the  production  of  cereals  in  the  Northwest, 
and  particularly  the  matter  of  obtaining  new  cereals  by  breeding. 
Work  is  also  under  way  in  the  matter  of  determining  the  possibility 
of  growing  macaroni  and  other  wheats  in  the  State.     The  Botanist  is 
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also  conducting  investigations  to  test  the  value  of  clover  seed  obtained 
from  various  sources. 

New  York. — Under  the  direction  of  the  Botanist  in  charge  of  Seed 
and  Plant  Introduction,  cooperative  work  on  the  growing  of  sugar-beet 
seed  is  under  way  at  this  station.  A  number  of  lots  of  imported  seed 
have  been  planted,  and  comparative  tests  will  be  made  to  determine 
the  relative  value  of  the  beets  raised  from  the  different  lots  of  seed. 
Mother  beets  will  also  be  selected  and  tested  in  order  to  raise  seed 
from  them  next  year. 

Ohio. — Under  the  direction  of  the  Botanist,  cooperative  work  is  being 
carried  on  at  this  station  to  test  the  value  of  clover  seed  obtained 
from  various  sources. 

Oregon. — The  Agrostologist  is  conducting  cooperative  work  to  deter- 
mine the  best  methods  for  preventing  and  controlling  the  drifting  of 
sand  and  the  testing  of  sand-binding  plants  for  this  purpose.  The 
Botanist  also  is  carrying  on  investigations  as  to  the  value  of  clover 
seed  obtained  from  various  sources. 

South  Dakota. — Under  the  direction  of  the  Pathologist  and  Physi- 
ologist, cereal  investigations  are  being  conducted  at  this  station  for 
the  purpose  of  determining  questions  relating  to  breeding  and  the 
testing  of  new  varieties.  The  Agrostologist  also  is  conducting  coop- 
erative work  at  this  station  to  determine  the  best  grasses  and  forage 
plants  for  arid  lands,  the  value  of  these  plants  for  hay  and  pasture, 
and  the  best  methods  of  renewing  worn-out  range  and  pasture  lands. 

Tennessee. — The  Agrostologist  is  conducting  at  this  station  cooper- 
ative experiments  looking  to  the  development  and  distribution  of 
better  forage  crops  than  those  now  grown  in  the  State,  especially  with 
regard  to  yield,  hardiness,  resistance  to  drought,  quality,  etc. ;  also  to 
determine  the  effect  of  change  of  environment  on  cultivated  plants : 
to  investigate  the  commercial  production  of  seed;  to  investigate  the 
problem  of  crop  rotation  and  the  use  of  fertilizers;  to  determine  the 
value  of  various  annual  crops  for  hay,  soiling,  and  silage  purposes; 
to  investigate  the  methods  of  establishing  and  maintaining  permanent 
meadows  and  pastures,  and  to  investigate  the  methods  of  making 
hay.  The  Pathologist  and  Physiologist  is  conducting  experiments 
here  in  the  matter  of  plant  breeding  and  the  improvement  of  crops  in 
general.  The  Tennessee  station  is  being  made  a  central  organization 
for  work  which  will  obtain  facts  of  value  to  a  number  of  adjacent 
States.  The  Botanist  is  conducting  investigations  also  to  test  the 
value  of  clover  seed  obtained  from  various  sources. 

Texas. — The  Pathologist  and  Physiologist  is  conducting  cooperative 
investigations  at  this  station  for  the  purpose  of  determining  important 
questions  concerning  the  development  of  cereals  and  the  adaptability 
of  cereals  to  different  parts  of  the  Southwest.  The  Agrostologist  is 
carrying  on  experiments  to  determine  what'  grasses  and  forage  plants 
are  best  for  meadow  and  pasture  purposes  in  Texas,  the  proper  methods 
of  establishing  the  same,  and  the  value  of  annual  forage  plants  for 
hay,  pasture,  and  soiling. 

Utah. — The  Agrostologist  is  conducting  experiments  at  this  station 
to  determine  under  varying  amounts  of  water  the  value  of  certain 
grasses  and  forage  plants  for  arid  regions. 

Vermont. — The  Botanist  is  conducting  experiments,  in  cooperation 
with  this  station,  looking  to  the  improvement  and  cultivation  of  certain 
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drug-producing  plants,  the  object  being  to  demonstrate  the  practica- 
bility of  growing  such  plants  in  this  country.  The  Agrostologist  is 
conducting  experiments  to  determine  the  best  pasture  and  meadow 
grasses  for  wet  lands. 

Washington. — The  Agrostologist  is  conducting  experiments  at  this 
station  to  determine  the  best  and  most  practical  way  of  improving 
forage  conditions  in  the  dry  sections  of  the  Xorthwest,  and  for  renew- 
ing the  worn-out  ranges  and  devising  methods  of  managing  them 
whereby  the  highest  degree  of  productivity  may  be  maintained.  The 
Pathologist  and  Physiologist  is  directing  investigations  in  the  matter 
of  improvement  of  cereals  adapted  to  the  Northwest.  The  Botanist  is 
directing  experiments  in  the  improvement  and  cultivation  of  certain 
drug-producing  plants,  such  as  belladonna,  aconite,  digitalis,  and 
opium  poppy. 

Wisconsin. — The  Pathologist  and  Physiologist  is  conducting  cooper- 
ative investigations  with  this  station  to  determine  the  value  of  various 
cereals,  and  to  obtain  information  connected  with  the  breeding  and 
improvement  of  the  same. 

Wyoming. — The  Agrostologist  is  conducting  investigations  at  this 
station  to  determine  the  best  grasses  and  forage  plants  for  arid  and 
alkali  soils,  and  the  best  methods  of  establishing  and  maintaining 
permanent  meadows  and  pastures. 

COOPERATION  WITH  OTHER  BUREAUS  IN  THE  DEPARTMENT. 

In  addition  to  extensive  cooperation  with  experiment  stations,  this 
Bureau  is  also  engaged  in  cooperative  work  with  a  number  of  other 
Bureaus  in  the  Department.  As  stated  in  previous  reports,  coopera- 
tion with  the  Bureau  of  Soils  has  been  mainly  in  the  direction  of 
investigations  upon  tobacco.  Considerable  attention  has  been  given 
to  the  diseases  of  tobacco  and  problems  relating  to  fermentation  and 
curing  of  the  leaf.  Cooperation  has  also  been  carried  on  with  this 
Bureau  in  studies  of  alkali  problems,  and  a  representative  from  each 
Bureau  has  been  sent  to  Algeria  and  other  countries  to  make  a  special 
study  of  the  conditions  there  for  the  purpose  of  obtaining  light  on 
problems  of  importance  in  connection  with  questions  in  the  arid  and 
semiarid  West.  This  work  will  be  more  full}'  referred  to  under  ' '  For- 
eign agricultural  explorations."  Cooperative  work  has  been  effected 
with  the  Bureau  of  Forestry  in  studies  upon  the  decay  of  timber  and 
allied  subjects.  The  representative  of  this  Bureau  has  been  made  an 
officer  in  the  Bureau  of  Forestry,  and  is  so  conducting  his  investiga- 
tions as  to  harmonize  all  lines  of  work  where  the  work  of  the  two  Bu- 
reaus comes  into  close  contact.  The  Bureau  of  Chemistry  is  cooperat- 
ing with  this  Bureau  in  the  matter  of  making  special  studies  of  fruits 
under  the  direction  of  the  Pomologist,  and  is  also  aiding  and  assisting 
in  work  connected  with  the  poisonous  plant  investigations  and  drug 
investigations  and  the  work  on  cereals. 

FARM  MANAGEMENT. 

Since  the  Bureau  was  organized  the  need  has  been  felt  for  a  proper 
coordination  of  the  varied  lines  of  work  being  carried  on,  and  particu- 
larly the  application  of  several  lines  of  investigation  in  the  matter  of 
securing  practical  ends.  With  a  view  to  making  the  work  of  the 
Bureau  of  more  direct  practical  benefit  to  agriculture,  arrangements 
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have  been  perfected  for  carrying  on  under  one  central  authority  a 
system  of  work  which  we  have  designated  as  "farm  management." 
This  work  has  been  placed  in  the  hands  of  Prof.  W.  J.  Spillman,  and 
so  far  only  preliminary  surveys  and  observations  have  been  made  for 
the  purpose  of  inaugurating,  as  soon  as  opportunities  offer,  investiga- 
tions and  studies  on  a  more  extended  scale.  During  the  summer 
some  special  studies  have  been  made  of  farming  conditions  in  differ- 
ent parts  of  the  country,  and  particular  attention  has  been  paid  to 
the  management  of  high-class  farms.  The  questions  pertaining  to 
rotation  of  crops,  handling  of  stock,  and  all  such  matters  have  been 
taken  under  consideration  with  a  view  to  determining  what  steps  have 
been  followed  and  what  the  results  have  been  in  a  practical  way  from 
operations  carried  on  under  the  best  systems.  Some  interesting 
results  have  been  secured  from  these  studies,  as  it  has  been  shown 
that  systems  of  farming  in  different  parts  of  the  country  are  largely 
the  result  of  conditions  of  soil,  climate,  markets,  etc. ,  existing  in  the 
different  regions.  There  has  been  developed,  in  other  words,  a  sys- 
tem, through  long  experience,  which  has  given  the  most  practical 
results  and  the  most  profit  under  the  existing  surrounding  conditions. 
It  is  planned,  as  soon  as  this  work  is  put  into  full  operation,  to  con- 
tinue such  special  studies  and  to  secure  the  cooperation  of  farmers  in 
different  sections,  with  a  view  to  putting  into  operation  s}7stems  of 
farm  management  that  may  be  worked  out  by  the  officers  of  the 
Bureau.  For  example,  it  will  be  our  object  to  lay  out  and  plan  the 
best  methods  of  diversified  farming  in  certain  parts  of  the  South,  to 
suggest  the  kinds  of  crops  that  may  be  grown,  methods  of  rotation, 
methods  of  controlling  diseases,  and,  in  short,  all  operations  which 
will  lead  to  the  greatest  profit  with  the  least  expenditure  of  time  and 
money.  The  same  general  plan  may  be  followed  in  connection  with 
work  on  fruits  and  work  on  other  crops  as  well.  The  question  of 
securing  proper  statistical  data  in  regard  to  operations  of  the  most 
successful  farmers  will  be  continued,  and  this  in  large  measure  will 
form  a  basis  for  suggested  work  in  improving  conditions  in  other  sec- 
tions of  the  country.  It  is  believed  that  work  of  this  kind  will  be  of 
great  practical  value,  as  it  will  enable  the  Bureau  to  put  into  opera- 
tion suggestions  that  maj^  be  secured  as  the  result  of  its  extended 
scientific  researches. 

DEMONSTRATION  EXPERIMENTS. 

Closely  allied  with  the  foregoing  class  of  work,  the  Bureau  is  put- 
ting into  operation  demonstration  experiments  in  a  number  of  direc- 
tions in  different  parts  of  the  country.  The  object  of  this  work  is  to 
reach  farmers  and  fruit  growers  in  a  direct  way.  Those  who  till  the 
soil  are,  and  must  necessarily  be,  conservative,  for  a  mistake  means 
a  loss  not  only  of  a  crop  but  of  a  great  deal  of  time  as  well.  Hence 
suggestions  in  regard  to  improving  agricultural  conditions  which  may 
be  given  in  publications,  no  matter  how  simple  or  plain  these  publi- 
cations may  be,  are  received  with  a  great  deal  of  conservatism  by  the 
great  mass  of  those  whom  it  is  intended  to  benefit.  The  speculative  or 
venturesome  spirit  in  the  farmer  is  fortunately  largely  lacking,  and 
it  is  only  here  and  there  that  some  one  with  less  fear  of  failure  under- 
takes to  put  into  operation  improvements  that  may  be  suggested  in 
the  bulletins  or  other  papers  issued  from  time  to  time.  Demonstra- 
tion experiments,  however,  are  intended  to  act  as  object  lessons,  and 
will  go  far  toward  convincing  farmers  of  the  utility  or  nonutility  of 
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certain  kinds  of  work.  Such  experiments  have  been  inaugurated  in 
many  parts  of  the  country  during  the  past  year,  and  have  been  used 
to  show  the  value  of  different  methods  of  controlling  plant  diseases, 
the  value  of  forage  crops,  the  value  of  new  or  little-known  crops,  the 
value  of  different  methods  of  harvesting  crops,  etc.  A  special  effort 
has  been  put  forth  to  encourage  the  growth  of  alfalfa  in  different 
parts  of  the  country,  and  to  this  end  demonstration  experiments  have 
been  inaugurated  in  ten  or  twelve  States.  Representative  farmers 
have  been  selected  in  certain  regions  and  have  been  supplied  with 
sufficient  seed  to  sow  from  1  to  2  acres  of  this  crop.  Careful  records 
have  been  kept  by  these  men  as  to  time  of  sowing,  growth  of  crop, 
climatic  conditions,  etc.,  and  the  results  obtained  show  that  great 
interest  has  been  taken  in  the  work.  A  number  of  other  crops  have 
also  been  under  consideration,  and  will  be  more  specifically  referred 
to  under  the  reports  of  the  executive  officers. 

FOREIGN  AGRICULTURAL  EXPLORATIONS. 

During  the  year  quite  extensive  foreign  agricultural  explorations 
have  been  carried  on  by  the  Bureau.  Dr.  Seaman  A.  Knapp  was  sent 
on  a  special  mission  to  the  Orient  for  the  purpose  of  securing  infor- 
mation, and  seeds  and  plants  of  special  value  to  the  South.  The  par- 
ticular object  of  this  trip  was  to  obtain  further  facts  pertaining  to 
rice  culture,  and  to  secure,  if  possible,  new  varieties  of  rice  adapted 
to  conditions  in  the  States  of  Louisiana  and  Texas.  The  question  of 
forage  croj)S  was  also  considered,  and  careful  studies  were  made  of 
these  subjects  in  the  Philippines,  Jajmn,  China,  and  India.  Dr. 
Knapp  returned  to  this  country  early  in  May,  and  brought  with  hi  m 
the  seed  of  a  number  of  new  crops  which  are  being  grown  and  tested 
in  the  South.  Through  the  generosity  of  Hon.  Barbour  Lathrop, 
the  Department  has  been  able  to  secure  much  valuable  information 
and  a  number  of  important  introductions  from  foreign  countries. 
Mr.  Lathrop  has  taken  a  deep  interest  in  this  work  and,  at  his  own 
expense,  has  been  making  special  studies  in  a  number  of  foreign 
countries,  assisted  by  Mr.  D.  G.  Fairchild.  Both  Mr.  Lathrop  and  Mr. 
Fairchild  are  working  through  the  Department,  but,  as  already  indi- 
cated, the  expenses  are  in  the  main  borne  by  Mr.  Lathrop.  Since  my 
last  report  these  gentlemen  have  visited  India,  China,  Japan,  and  a 
number  of  other  foreign  countries  and,  as  already  pointed  out,  have 
been  instrumental  in  securing  many  valuable  additions  to  our  list  of 
crop  introductions.  Late  in  the  year  Mr.  Thomas  H.  Kearney,  of  this 
Bure'au,  and  Mr.  Thomas  H.  Means,  of  the  Bureau  of  Soils,  were  sent  to 
the  arid  and  semiarid  regions  of  Africa  for  the  purpose  of  securing 
information  upon  alkali  crops  and  alkali  soils  which  would  enable  us  to 
improve  the  agricultural  conditions  in  the  arid  and  semiarid  regions  of 
this  country.  Mr.  Kearney  is  making  a  special  study  of  the  crops,  while 
Mr.  Means  is  studying  soil  conditions.  These  gentlemen  will  secure 
seeds  and  plants  wherever  practicable,  and  the  soil  studies  made  will 
undoubtedly  be  of  great  value  in  enabling  us  to  formulate  our  plans 
in  regard  to  the  distribution  of  such  things  as  may  be  obtained.  Mr. 
Ernst  A.  Bessey  has  been  sent  to  Russia,  Turkestan,  and  adjacent 
countries,  for  the  purpose  of  securing  new  forage  crops,  particularly 
Turkestan  alfalfa,  which  was  introduced  into  this  country  a  few  years 
ago,  but  which,  unfortunately,  has  so  far  yielded  no  seed.  Mr.  Bes- 
sey will  also  secure  a  number  of  varieties  of  cereals  adapted  to  the 
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dry  regions  of  the  Northwest,  and  will  also  aid  the  work  of  Seed  and 
Plant  Introduction  by  securing  data  which  can  be  used  in  the  future 
in  the  matter  of  ordering  seeds  which  may  prove  of  value  for  different 
parts  of  this  country. 

PUBLICATIONS. 

The  methods  of  preparing  publications  of  the  Bureau  have  been 
considerably  simplified  since  my  last  report.  During  the  year  twenty 
bulletins  were  issued  dealing  with  various  topics;  and  in  addition 
there  have  been  published  six  Farmers'  Bulletins,  prepared  by  the 
officers  or  assistants  in  the  Bureau.  There  were  also  prepared  six 
Yearbook  papers,  all  dealing  with  subjects  pertaining  to  plant  indus- 
trial work.  Under  the  present  system  there  is  only  one  series  of 
bulletins  in  the  Bureau,  and  these  deal  for  the  most  part  with  technical 
or  semitechnical  matter.  The  editions  of  these  bulletins  are  more  or 
less  linfited,  and  wherever  the  subject  is  one  of  direct  practical  impor- 
tance Farmers'  Bulletins  giving  the  main  facts  and  their  practical 
application  are  prepared.  The  technical  and  semitechnical  bulletins 
of  the  Bureau  are  sent  for  the  most  part  to  libraries,  experiment  sta- 
tion and  college  workers  who  are  engaged  in  lines  of  work  similar 
to  those  being  carried  on  in  the  Bureau.  With  a  view  to  the  greatest 
economy  in  the  distribution  of  these  jmblications  careful  lists  are 
kept,  and  only  a  limited  number  of  libraries  receive  everything  that 
is  issued.  The  wide  diversity  of  subjects  handled  by  the  Bureau 
makes  it  necessary  to  maintain  separate  lists,  and  in  doing  this 
arrangements  are  made  to  have  the  publications  reach  those  who  are 
most  directly  interested. 

CORRESPONDENCE. 

The  correspondence  of  the  Bureau  grows  from  year  to  year  and  has 
now  reached*  a  magnitude  little  understood.  The  proper  handling  of 
this  work  involves  probably  not  less  than  one-fourth  the  time  of  the 
entire  Bureau  force  and  deals  with  most  varied  subjects.  It  is,  how- 
ever, looked  upon  as  a  means  of  instruction  of  vast  importance,  and 
every  effort  is  made  to  give  careful  consideration  to  the  subjects 
brought  up.  Inquiries  of  most  varied  kinds  are  received,  many  of 
which  are  accompanied  by  specimens  of  various  sorts,  which  require 
careful  study  before  an  intelligent  answer  can  be  giveu.  Many  of  the 
inquiries  are  of  such  a  nature  that  they  can  be  handled  by  sending  a 
Farmers'  Bulletin  or  some  other  publication  of  the  Bureau  which  con- 
tains the  specific  information  sought.  Many,  however,  require  special 
letters,  and  in  all  such  cases  as  full  information  as  can  be  secured 
is  given  on  the  subjects  involved.  The  entire  correspondence  of 
the  Bureau  will  aggregate  from  175,000  to  200,000  communications 
annually. 

INCREASING  CALLS  FOR  WORK. 

Notwithstanding  the  somewhat  rapid  advances  made  in  the  last  two 
or  three  years  in  the  way  of  extending  the  work  of  the  Bureau,  the 
calls  for  additional  assistance  are  still  greatly  in  excess  of  our  ability 
to  meet  them.  A  fact  that  is  not  generally  appreciated  is  that  as  the 
struggle  for  life  becomes  more  intense  in  this  country,  and  the  work 
connected  with  the  production  of  crops  becomes  of  a  higher  nature, 
the  possibilities  of  injuries  from  diseases  and  the  necessity  for  improve- 
ments in  order  to  meet  the  keen  competition  existing  will  become 
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greater  and  greater.  Owing  to  such  facts,  it  is  to  be  expected  that  the 
Department  will  have  increasing  calls  for  not  only  more  work,  hut 
work  of  a  higher  type  than  has  been  the  case  heretofore.  The  appro- 
priations made  from  year  to  year  are  not  only  needed  to  maintain  the 
work  inaugurated,  but  additional  funds  must  be  forthcoming  to  take 
up  new  questions  as  they  arise.  It  has  been  suggested  that  a  work, 
such  as  is  being  carried  on  by  this  Bureau  and  by  the  Department  as 
a  whole  is  of  such  a  nature  that  certain  lines  of  investigation  can  be 
finished  or  wound  up,  as  is  the  case  with  manufacturing  concerns. 
This  is  only  partly  true,  for  the  production  of  crops  can  not  properly 
be  compared  to  a  manufactured  product.  It  follows,  therefore,  that 
funds  for  maintaining  the  work  inaugurated  must  be  at  hand,  and, 
in  addition,  new  appropriations  will  become  necessary  to  take  up  lines 
of  work  which  present  themselves  as  agricultural  development 
advances. 

REPORTS  OF  EXECUTIVE  OFFICERS. 

Iii  the  accompanying  reports  are  set  forth  some  of  the  main  facts 
connected  with  the  work  of  the  different  offices  in  the  Bureau. 

PATHOLOGICAL  AND  PHYSIOLOGICAL  INVESTIGATIONS. 

The  work  connected  with  Pathological  and  Physiological  Investiga- 
tions, under  Mr.  A.  F.  Woods,  has  been  pushed  forward  rapidly  dur- 
ing the  year.  The  main  points  covered  may  be  briefly  reviewed  under 
the  following  heads : 

PATHOLOGICAL   WORK. 

Diseases  of  the  sugar  beet. — The  work  on  diseases  of  the  sugar  beet 
has  been  under  the  direct  charge  of  Dr.  C.  O.  Townsend,  who  has 
been  making  special  studies  of  both  the  sugar-producing  beets  and 
mother  beets  used  for  seed.  In  the  West  the  most  serious  disease 
has  been  the  blight  or  curly  top,  while  in  the  Middle  and  Eastern 
States  the  leaf  spot  has  been  the  most  serious  pest.  These  two  dis- 
eases have  caused  losses  to  the  growers  and  to  the  manufacturers 
aggregating  thousands  of  dollars.  Investigation  has  shown  that  dis- 
eases of  the  sugar  beet  may  result  in  producing  a  poor  stand  of  beets 
in  the  field,  either  through  the  failure  of  the  seeds  to  germinate  or  by 
a  destruction  of  the  seedlings.  Experiments  are  now  in  progress  look- 
ing to  the  control  of  the  fungus  pest  and  other  unfavorable  conditions 
affecting  the  sugar  beet,  and  it  is  believed  that  practical  remedies 
will  be  found  in  the  near  future  which  will  enable  the  growers  to  pre- 
vent losses  from  these  sources. 

Diseases  of  cotton. — During  the  year  work  on  the  cotton-root  rot  in 
Texas  has  been  continued  by  Dr.  B.  M.  Duggar,  and  work  on  other 
diseases  of  cotton  has  been  pushed  with  vigor  by  Mr.  W.  A.  Orton. 

There  is  yet  much  to  be  done  in  connection  with  the  cotton-root  rot 
diseases  in  Texas,  and  the  work  under  way  has  for  its  object  the 
determination  of  practical  remedies  for  these  troubles.  The  cotton 
wilt,  a  serious  disease,  is  now  pretty  well  controlled  by  means  of 
proper  handling  of  infected  land  and  the  use  of  resistant  strains 
which  have  been  developed  b}~  the  Bureau.  The  Bureau  has  suc- 
ceeded in  securing  the  active  cooperation  of  a  number  of  progressive 
cotton  growers  in  this  important  work,  and  very  satisfactory  results 
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have  been  obtained.  The  control  of  the  wilt  disease  is,  for  the  most 
part,  applicable  to  the  Sea-island  districts.  A  more  serious  problem 
lias  been  encountered  in  the  control  of  the  wilt  disease  in  Upland  cot- 
ton. The  breeding  of  resistant  varieties  in  Upland  cotton  has  been 
under  way  for  two  years,  but  the  work  is  more  difficult  than  with  the 
Sea-island  cotton  for  the  double  reason  that  the  Upland  varieties  are 
naturally  less  resistant  to  wilt  than  the  Sea-island,  and  the  planters 
are,  as  a  rule,  not  willing  to  undertake  such  work  alone.  Extensive 
cooperative  experiments  have  been  inaugurated  with  cotton  growers 
in  a  number  of  parts  of  the  South  for  the  purpose  of  encouraging  the 
production  of  resistant  strains  and  developing  varieties  having 
increased  values  in  other  directions. 

Cranberry  diseases. — In  the  last  two  or  three  years  the  cranberry 
crop  has  suffered  serious  loss  from  a  number  of  very  destructive  dis- 
eases. The  attention  of  the  Bureau  was  called  to  this  matter  and  an 
attempt  is  being  made  to  determine,  if  possible,  the  means  of  checking 
these  destructive  maladies.  This  work  has  been  under  the  direction 
of  Mr.  C.  L.  Shear,  who  is  now  engaged  upon  a  special  study  of  the 
diseases,  and  is  also  conducting  experiments  with  a  view  to  determin- 
ing the  most  satisfactory  methods  of  prevention.  The  cranberry  crop 
for  1901  had  a  value  estimated  at  about  $2,000,000.  The  losses  from 
the  several  fungus  diseases  to  which  the  crop  is  subject  will  probably 
amount  to  about  20  percent.  The  efforts  that  have  been  made  in  the 
direction  of  determining  the  causes  of  a  number  of  diseases  have  been 
partially  successful,  and  it  is  believed  that  with  proper  facilities  at 
hand  remedies  can  be  secured. 

Diseases  of  orchard  fruits. — The  study  of  diseases  of  orchard  fruits 
has  been  carried  on,  under  Mr.  Woods's  direction,  by  Mr.  M.  B.  Waite, 
who  has  charge  of  this  particular  branch  of  pathological  investiga- 
tions. During  the  year  extensive  work  was  conducted  in  peach  and 
plum  orchards,  with  a  view  to  the  prevention  of  the  rot  fungus  which 
attacks  the  fruit  about  the  time  of  ripening.  Some  exceedingly 
interesting  practical  results  have  been  obtained  by  sprayings  with 
Bordeaux  mixture,  it  being  found  that  even  in  an  unfavorable,  rainy 
season  the  rot  is  greatly  reduced  by  the  proper  application  of  this 
preparation.  Special  attention  was  given  by  Mr.  Waite  to  the  inju- 
rious effects  of  copper  compounds  on  peach  foliage,  a  subject  which 
has  long  attracted  attention,  and  under  his  direction  satisfactory 
answers  to  many  of  the  questions  involved  have  been  reached. 

Work  was  also  carried  on  by  Mr.  Waite  on  the  "  Little  peach"  dis- 
ease, which  has  caused  such  serious  losses  in  various  parts  of  the 
country  during  the  past  three  or  four  years.  All  observations  that 
have  been  made  seem  to  indicate  that  the  prompt  rooting  out  of  dis- 
eased trees  on  the  first  symptoms  of  the  disease  serve  to  eradicate  it, 
or  at  least  keep  it  in  check  where  it  occurs.  The  disease  is  a  very 
difficult  one  to  control,  as  are,  in  fact,  all  such  maladies.  The  prin- 
cipal hope  of  success  seems  to  lie  in  prompt  extermination.  Possibly 
there  may  also  be  some  results  secured  in  the  line  of  resistant  stocks. 
At  any  rate,  this  branch  of  the  work  will  be  pushed  as  rapidly  as  pos- 
sible. In  the  work  on  the  treatment  of  bitter  rot  of  the  apple  there 
have  been  some  very  satisfactory  results  obtained.  The  veiy  serious 
nature  of  this  disease  has  made  it  imperative  to  find,  as  soon  as  pos- 
sible, some  satisfactory  remedy.  The  experiments  last  October  were 
only  partially  successful  on  account  of  the  failure  of  both  the  sprayed 
and  unsprayed  trees  to  fruit.     The  present  year  more  careful  experi- 
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ments  have  been  inaugurated  in  various  parts  of  Virginia,  but  as  yet 
the  results  are  not  apparent.  The  demoralized  condition  of  the  pear 
orchards  in  the  coast  country  of  Texas  made  it  imperative  to  under- 
take some  work  looking  toward  the  prevention  of  pear  blight  in  that 
region.  Work  was  undertaken  at  Algoa  in  the  matter  of  extermi- 
nating this  disease  by  the  practical  application  of  principles  already 
worked  out.  The  remedial  methods,  in  brief,  consisted  in  cutting- 
out  the  diseased  wood  under  proper  conditions  and  at  proper  times. 
The  results  obtained  show  that  by  far  the  larger  part  of  the  disease 
has  been  prevented,  and  have  greatly  encouraged  the  pear  growers  in 
that  section.  In  addition  to  the  foregoing  work,  Mr.  Waite  has  under 
way  a  number  of  problems  connected  with  pear  pollination,  and  has 
also  been  pushing  investigations  in  the  matter  of  securing,  by  breed- 
ing, hybrid  pears — crosses  between  the  Orientals  and  such  varieties 
as  Seckel,  Anjou,  and  other  choice  fruits.  Several  thousand  seed- 
lings have  been  obtained,  the  object  being  to  secure,  if  possible, 
varieties  having  some  of  the  vigor  of  the  Orientals  and  some  of  the 
fruit-bearing  qualities  of  such  well-known  sorts  as  the  Seckel  and 
Anjou. 

PLANT-BREEDING   WORK. 

The  plant-breeding  laboratory  is  in  charge  of  Dr.  H.  J.  Webber,  and 
he  is  endeavoring  to  increase  the  production  of  various  crops  and 
secure  varieties  of  better  quality  and  better  adapted  to  various  soil 
and  climatic  conditions.  The  work  of  amelioration  and  improvement 
of  plants,  though  recognized  as  of  the  highest  practical  importance, 
has,  until  recently,  been  mainly  conducted  by  seedsmen  and  planters, 
and  has  seldom  been  carried  on  systematically  through  a  series  of 
years.  The  following  are  some  of  the  more  important  lines  of  work 
which  have  been  taken  up  by  this  laboratory  during  the  year: 

Cotton. — The  problem  of  the  greatest  interest  in  cotton  improvement 
is  the  production  of  long  staple  Uplands.  The  long  staple  Upland 
varieties  at  present  existing  are  all  rather  light  producers,  and  are 
defective  in  that  the  fiber  is  borne  on  fuzzy  or  tufted  seed,  which  makes 
them  difficult  to  gin  on  a  roller  gin.  A  number  of  crosses  were  made 
in  1899  to  bring  about  the  production  of  an  ideal  Upland  long  staple, 
and  the  first  generation  hybrids  were  grown  in  the  summer  of  1900. 
Work  is  now  under  way  fixing  the  types,  and  already  promising  results 
have  been  obtained.  Aside  from  the  work  on  hybridization  of  cottons 
for  the  purpose  of  securing  new  varieties,  there  is  another  important 
method  of  improvement,  viz,  the  straight  selection  of  standard  races 
to  secure  more  productive  strains.  Work  of  this  kind  was  started 
last  year  in  Mississippi  with  several  standard  sorts.  The  seed  from 
the  selections  made  then  is  being  grown  the  present  season  to  furnish 
seed  for  further  selection,  the  aim  being  to  obtain  highly  selected  ped- 
igree seed  for  distribution.  The  same  method  of  selection  is  being 
applied  to  discover  disease-resistant  sorts,  and  already  marked  suc- 
cess has  been  accomplished  along  this  line,  as  was  outlined  in  my  last 
report.  We  annually  import  about  86,500,000  worth  of  Egyptian  cot- 
ton, and  the  present  year  quite  extensive  investigations  were  inaugu- 
rated for  the  purpose  of  determining  where  the  standard  Egyptian 
cottons  would  best  succeed.  The  present  season  varieties  of  Egyptian 
cotton  are  being  grown  in  fourteen  2-acre  patches  in  Texas,  Xew  Mex- 
ico, Arizona,  and  southern  California  in  order  to  test  the  value  of  this 
crop  for  general  culture  and  furnish  opportunity  for  conducting  selec- 
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tion  experiments  to  improve  the  quality  and  yield  when  grown  under 
conditions  prevailing  in  this  country.  In  addition  to  the  foregoing, 
5-acre  patches  of  Egyptian  cotton  are  being  grown  in  Georgia  and  Mis- 
sissippi from  seed  grown  in  the  same  localities  last  year.  This  work 
is  done  in  order  to  test  production  and  furnish  means  of  selection. 

Corn. — The  experiments  in  corn  improvement  have  been  mainly  of 
a  preliminary  nature  so  far.  The  facts  learned  by  the  work  in  arti- 
ficial pollination,  selection,  breeding  of  sorts,  hybridization,  and  the 
study  of  immediate  effect  of  pollen,  have  proved  very  valuable  both 
from  a  scientific  and  economic  point  of  view,  and  are  of  the  greatest 
assistance  in  furnishing  data  for  intelligently  planning  future  work. 
The  work  of  hybridization  has  furnished  a  number  of  valuable  sorts, 
which  are  being  grown  for  selection  and  fixation.  One  hybrid  has 
been  produced  which  gives  the  largest  percentage  of  shelled  corn  of 
any  sort  which  has  thus  far  been  tested.  The  corn  industry  has 
developed  to  such  an  extent  that,  there  is  a  growing  demand  for  sorts 
adapted  for  special  purposes.  Corn  oil  is  the  most  valuable  of  the 
constituent  elements  furnished  by  the  grain,  and  this  product  exists 
mainly  in  the  germ  of  the  kernel.  It  would,  therefore,  seem  desirable 
to  breed  a  corn  that  will  have  a  larger  germ.  Last  year  nearly 
5,000,000  gallons  of  corn  oil  were  exported  and  the  demand  is  rapidly 
increasing;  and  a  variety  rich  in  this  valuable  product  is  becoming 
a  great  desideratum.  The  matter  of  handling  seed  corn  is  an 
important  question,  and  in  order  to  obtain  information  on  this  point 
10-acre  patches  have  been  planted  in  five  different  localities,  one- 
half  of  which  was  fire-dried  and  one-half  air-dried  seed,  for  the  pur- 
pose of  determining  the  profitableness  of  the  kiln-dried  corn  used  for 
seed  purposes.  Variety  tests  of  field  corns,  table  corns,  and  pop  corns 
are  in  progress,  and  offer  good  opportunities  for  selection  and  breed- 
ing work. 

• 

Other  breeding  experiments. — A  number  of  miscellaneous  crops  are 
receiving  attention  in  the  plant-breeding  laboratory.  Important  results 
have  been  obtained  in  the  matter  of  citrus  improvement,  and  it  is 
believed  that  the  hybrids  secured  as  a  result  of  former  work  will  bear 
fruit  for  the  first  time  this  season.  It  will  then  be  possible  to  judge 
more  definitely  in  regard  to  their  value.  Work  on  pineapple  breeding 
has  also  been  under  way,  and  in  addition  there  has  been  considerable 
attention  given  to  the  improvement  of  the  guava,  strawberry,  and 
other  crops.  Aside  from  the  direct  practical  investigations  outlined 
above,  the  plant-breeding  laboratory  is  endeavoring  to  make  a 
thorough  study  of  the  general  laws  of  plant  breeding.  It  is  highly 
important  that  we  should  know  more  about  the  methods  of  producing 
variations,  and  in  what  way  and  how  soon  such  variations  can  be 
rendered  hereditary.  Experiments  have  been  inaugurated  in  cooper- 
ation with  several  State  stations  in  testing  the  influence  of  environ- 
ment on  certain  crops,  and  the  length  of  time  necessary  to  grow  crops 
under  such  environment  to  render  the  changed  characters  hereditary, 
if  this  ever  occurs.  Many  other  features,  such  as  the  prepotency  of 
species  in  hybridization,  the  general  laws  of  combination  of  characters 
in  hybrids,  and  the  immediate  effect  of  pollen,  etc. ,  are  being  care- 
fully studied. 

ALKALI   INVESTIGATIONS. 

The  office  of  Pathological  and  Physiological  Investigations  has  taken 
up  work,  in  cooperation  with  the  Bureau  of  Soils,  in  problems  con- 


62  DEPARTMENTAL   REPORTS. 

nected  with  the  growth  of  crops  in  the  alkaline  soils  which  form  so 
considerable  a  proportion  of  the  irrigated  area  of  the  Western  United 
States.  This  work  is  being  carried  on  jointly  by  the  plant-breeding 
laboratory  and  the  physiological  laboratory,  under  the  direction  of 
Mr.  T.  H.  Kearney.  The  work  has  two  principal  objects  in  view: 
First,  the  securing  by  breeding  and  selection  of  alkali-resistant  plants, 
and,  second,  physiological  experiments  for  the  purpose  of  obtaining 
facts  of  a  scientific  nature  which  will  throw  light  on  many  problems 
connected  with  the  effect  of  alkali  on  plant  growth.  At  present  the 
work  is  confined  mainly  to  efforts  in  the  matter  of  securing  alkali- 
resistant  crops  of  particular  value  to  arid  and  semiarid  regions. 
Alfalfa  is  receiving  special  attention.  After  a  long  search  in  different 
alfalfa-growing  regions  a  small  quantity  of  seed  was  obtained  last 
summer  from  plants  which  showed  themselves  to  be  exceptionally 
resistant  to  alkaline  soil.  This  seed  is  being  used  as  a  basis  for  further 
selections,  although  it  is  yet  too  soon  to  report  on  the  outcome  of  the 
experiment.  Experiments  are  also  under  way  in  the  matter  of  secur- 
ing resistant  cottons,  resistant  cereals,  and  other  resistant  crops.  In 
the  case  of  the  crops  mentioned,  the  probable  existence  in  other  coun- 
tries of  varieties  in  which  the  quality  of  resistance  has  become  fixed 
by  cultivation  in  alkaline  soils  during  many  generations  must  be  taken 
into  consideration.  The  procuring  of  such  varieties  wherever  they 
can  be  found  and  their  adaptation  to  conditions  here  by  selection,  and 
possibly  by  crossing  with  varieties  already  growing  in  this  country,  is 
an  important  subject  for  investigation. 

CEREAL    INVESTIGATIONS. 

This  work  falls  chiefly  in  three  lines :  First,  the  establishment  of 
introduced  varieties  of  grain  in  cooperation  with  Congressional  seed 
and  plant  introduction;  second,  the  development  of  new  varieties  of 
wheat  through  breeding,  cooperating  with  the  plant-breeding  labora- 
tory; third,  cooperative  work  with  State  experiment  stations  in  field 
experiments  with  cereals.  The  investigations  are  in  charge  of  Mr. 
M.  A.  Carleton,  who  has  given  special  attention  during  the  year  to 
the  f  ollowing  crops : 

Macaroni  wheat. — The  continuation  during  the  past  year  of  the 
work  already  undertaken  with  macaroni  wheats  has  now  practically 
resulted  in  establishing  the  macaroni  wheat  industry  in  the  Great 
Plains  region  of  this  country.  In  so  far  as  the  matter  of  production 
is  concerned  the  problem  is  now  pretty  well  settled.  From  the  manu- 
facturers' standpoint  it  will  be  necessary,  however,  to  interest  a  few 
more  millers  in  taking  up  the  work  of  preparing  this  wheat  for  the 
macaroni  factories.  Encouraging  results  have  been  obtained  in  this 
direction,  and  a  number  of  large  mills  in  the  Northwest  have  signified 
a  desire  to  take  up  the  work.  The  use  of  macaroni  wheat  will  extend 
the  wheat  area  much  farther  westward  than  before,  over  districts  of 
great  extent,  even  beyond  the  one  hundredth  meridian,  where  it  was 
not  considered  possible  to  grow  an}'  wheat  at  all.  On  the  basis  of  this 
great  increase  of  yield  per  acre  and  of  area  devoted  to  wheat,  it  is  a 
conservative  statement  to  say  that  the  entire  average  wheat  production 
of  the  country  is  likely  to  be  increased  in  the  course  of  four  or  five 
years  to  from  30,000,000  to  50,000,000  bushels  per  annum,  which,  at 
average  prices,  would  make  an  increase  in  money  value  to  the  wheat 
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crop  of  the  country  of  fully  $20,000,000  to  $30,000,000.  To  show  how 
quickly  this  increase  is  likely  to  come  about,  it  may  be  said  that  the 
yield  of  macaroni  wheat  for  last  year,  stating  it  very  roughly,  was 
about  75,000  bushels.  On  the  basis  of  the  amount  of  seed  that  is 
known  to  have  been  sown  this  season,  the  coming  crop  ought  to  fur- 
nish 1,500,000  or  2,000,000  bushels.  This  amount,  however,  will  not 
be  anywhere  near  sufficient  to  meet  the  demand  for  macaroni  wheat 
from  all  quarters.  Three  or  four  of  our  own  factories,  which  are  anx- 
ious to  obtain  the  wheat  as  soon  as  possible,  would  alone  be  able  to 
consume  nearly  all  of  this  amount.  Already  a  new  macaroni  has 
been  pat  on  the  market  by  one  of  our  own  factories,  and  four  or  five 
other  factories  for  using  durum  wheat  are  contemplated.  For  the  first 
time  regular  grades  have  been  established  for  macaroni  wheat  by  the 
Minnesota  State  inspection  at  Minneapolis.  They  now  have  all  grades 
of  macaroni  wheat — Nos.  1  and  2  and  Rejected. 

Winter  wheats. — Another  problem  which  has  been  under  considera- 
tion is  the  extension  westward  and  northward  of  the  winter  wheat 
area.  The  establishment  of  a  new  crop  is  made  on  the  basis  of  two 
lines  of  experiments :  First,  those  made  directly  by  the  Department 
or  in  cooperation  with  State  experiment  stations,  on  a  comparatively 
small  scale,  which  indicate  particular  varieties  that  we  are  justified 
in  experimenting  with  further;  second,  the  trial  of  a  few  of  the  best 
of  these  varieties  in  much  larger  quantities,  with  the  cooperation  of 
interested  farmers  throughout  the  country.  Experiments  already 
made  in  half  a  dozen  different  States  indicate  that  four  or  five  of  these 
winter  varieties,  obtained  entirely  from  east  and  south  Russia,  are 
much  more  hardy  than  an}^  varieties  now  grown  in  this  country,  and 
will  admit  of  the  extension  of  the  winter  wheat  area  several  hundred 
miles  farther  north  and  some  distance  farther  west  than  heretofore. 
On  the  strength  of  our  experiments  with  these  Russian  varieties, 
15,000  bushels  of  the  Crimean  wheat  were  imported  last  year  by  the 
millers  of  Oklahoma  and  Kansas,  which  wheat  appears  to  have  stood 
the  severity  of  the  winter  better  than  the  ordinary  Turkey  wheat. 

PHYSIOLOGICAL   LABORATORY. 

The  physiological  laboratory,  forming  a  part  of  the  organization  of  the 
Vegetable  Pathological  and  Physiological  Investigations,  is  in  charge 
of  Dr.  George  T.  Moore.  The  principal  problems  which  have  engaged 
the  attention  of  the  men  in  charge  of  this  work  are  those  connected 
with  nitrogen  accumulations  in  soils  and  the  contamination  of  water 
supplies  and  cress  beds  by  algse.  In  connection  with  the  nitrogen 
work  the  following  important  results  have  been  secured :  First,  the 
discovery  of  the  reasons  for  the  failure  and  consequent  abandonment 
of  the  German  method  of  pure  cultures;  second,  the  discovery  and 
perfection  of  a  new,  simple,  cheap,  and  practical  method  of  sending  out 
pure  cultures  so  that  they  will  not  spoil  or  deteriorate;  third,  the  dis- 
covery and  perfection  of  a  means  of  rapidly  and  enormously  increasing 
these  cultures  after  they  have  come  into  possession  of  the  farmer, 
thus  making  them  much  more  valuable,  while  keeping  the  cost  at  a 
minimum;  fourth,  the  reduction  of  the  number  of  kinds  of  specific 
organisms  required  for  various  legumes,  making  it  possible  to  cross 
inoculate  garden  peas  with  organisms  from  clover,  lupine,  pea,  etc., 
which  is  of  immense  importance  and  a  long  step  toward  securing  a  uni- 
versal organism  good  for  all  leguminous  crops ;  fifth,  the  perfection 
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of  a  new  method  of  growing  the  organisms  which,  instead  of  causing 
them  to  become  weaker  and  weaker  until  they  become  a  mere  parasite, 
enables  them  to  so  increase  in  virility  that  they  fix  five  times  as  much 
nitrogen  as  those  normally  found  in  nature.  Extensive  practical 
experiments  were  inaugurated  to  determine  the  foregoing  facts,  the 
work  being  carried  on  at  the  Arlington  Farm,  located  near  Washing- 
ton, on  the  Flats,  rnd  in  the  Department  greenhouses. 

The  great  value  of  this  nitrogen  work  can  hardly  be  estimated. 
There  are  annually  imported  into  the  United  States  from  180,000  to 
200,000  tons  of  nitrate  of  soda,  with  a  value  of  from  $5,000,000  to 
86,000,000,  an  average  of  about  830  per  ton.  By  careful  and  con- 
servative estimates  it  can  be  shown  that  on  every  acre  devoted  to  the 
growing  of  leguminous  crops  the  tubercle  organisms  enable  these 
plants  to  add  from  88  to  810  per  acre  in  nitrogenous  fertilizer.  In  many 
cases  the  presence  or  absence  of  proper  organisms  is  the  element 
which  decides  the  failure  or  success  of  the  crop. 

In  the  work  on  algse  the  discovery  and  practical  application  of  a 
method  of  preventing  the  contamination  of  cress  beds  may  be  noted. 
This  work  was  begun  too  late  last  fall  to  give  as  satisfactory  results  as 
would  have  been  obtained  had  it  been  commenced  before  the  algse 
had  such  a  start.  Algse  play  an  important  part  also  in  the  matter  of 
contamination  of  water  supplies.  Filtration,  instead  of  benefiting, 
only  aggravates  the  conditions,  and  the  constant  complaints  of  the 
public  health  officers  and  authorities  in  charge  have  made  it  necessary 
to  make  an  earnest  effort  to  prevent  such  contamination.  Engineers 
and  chemists  have  tried  in  vain  to  secure  a  remedy,  and  it  now 
remains  to  be  seen  whether  or  not  we  may  be  able  to  solve  the  ques- 
tion. Encouraging  results  have  already  been  obtained  and  have 
aroused  much  interest  on  the  part  of  boards  of  health  and  similar 


WORK   OF   PACIFIC   COAST   LABORATORY. 

During  the  year  the  lines  of  work  on  the  Pacific  coast  have  eonsicl 
erably  broadened,  and,  as  heretofore,  have  been  carried  on,  under  the 
direction  of  the  Pathologist  and  Physiologist,  by  Mr.  Xewton  B.  Pierce. 

Plant  breeding  and  selection. — The  development  of  new  forms  by 
breeding  and  selection  has  been  made  a  special  feature  of  this  work. 
Particular  attention  has  been  given  to  the  improvement  of  the  walnut, 
chestnut,  and  grape..  The  grape-crossing  experiments,  which  have 
been  conducted  during  several  years,  are  nearing  a  stage  of  practical 
utility.  Hundreds  of  seedlings,  the  results  of  crosses  among  raisin 
and  table  grapes,  have  recentl}7  been  transplanted  from  nursery  form 
in  the  San  Joaquin  Valley  to  open  vineyard  form  in  southern  Cali- 
fornia. They  are  now  under  favorable  vineyard  conditions,  so  far  as 
soil,  water,  and  distance  of  setting  are  concerned,  and  many  of  them 
have  already  set  fruit.  It  is  hoped  that  this  season's  crop  will  be  suf- 
ficient to  demonstrate  the  value  of  the  vines  and  that  enough  wood 
may  be  produced  to  warrant  the  distribution  of  cuttings  within  the 
next  year. 

Plant- introduction  loorh. — During  the  year  it  has  become  more 
obvious  than  ever  that  Pacific  coast  conditions  of  climate,  soil,  irriga- 
tion, elevation,  etc.,  are  requisites  which,  if  they  could  be  drawn 
upon,  would  greatly  add  to  the  plant-introduction  work  of  the  Depart- 
ment.    To  facilitate  such  investigations  a  limited  tract  of  desirable 
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agricultural  laud  has,  through  private  means,  been  secured  in  Cali- 
fornia, with  satisfactory  water  rights,  which  will  supply  the  more 
pressing  present  needs  in  a  temporary  manner.  In  addition  to  this 
a  small  tract  of  ground  suitable  for  propagating,  near  the  Pacific 
coast  laboratory,  has  been  secured  in  like  manner,  and  this  is  access- 
ible to  a  constant  supply  of  city  water,  gas,  sewerage,  etc.  Facili- 
ties in  the  way  of  temporary  lath  house,  tool  house,  potting  house, 
etc.,  are  being  placed  on  this  property  and  will  materially  facilitate 
the  various  lines  of  work. 

Pathological  work. — The  main  lines  of  study  during  the  year  have 
been  bacteriosis  of  walnuts,  the  vine  diseases  in  the  Santa  Clara  Val- 
ley, and  the  blight  of  loquats  and  pears.  Many  other  plant  diseases 
of  minor  commercial  importance  have  also  received  attention. 

MISSISSIPPI   VALLEY   LABORATORY   AND   INVESTIGATIONS. 

The  work  carried  on  by  the  Mississippi  Valley  laboratory  for  the 
past  year  was  divided  into  two  distinct  lines:  First,  the  investigations 
concerning  the  decay  of  timber  in  live  trees  and  in  structural  timber, 
together  with  methods  used  for  preventing  the  same;  second,  inves- 
tigations concerning  diseases  of  fruit  trees.  In  the  first  line  of  work 
cooperation  was  secured  with  the  Bureau  of  Forestry.  Dr.  Hermann 
von  Schrenk  is  in  charge  of  this  laboratory. 

Investigations  concerning  the  decay  of  timber. — This  work  has  for 
its  primary  object  the  securing  of  knowledge  which  will  aid  in  con- 
serving the  amount  of  timber  on  hand.  By  preventing  the  prema- 
ture decay  of  wood  it  is  possible  to  use  not  only  the  high-grade  resist- 
ant kinds  mainly  employed  at  the  present  time,  but  also  the  inferior 
grades  of  wood  which,  under  ordinary  conditions,  rot  so  rapidly  as  to 
be  practically  worthless.  The  knowledge  which  we  have  at  the  pres- 
ent time  as  to  the  best  methods  of  treating  wood  so  as  to  prevent 
decay  is  very  fragmentary.  During  the  past  year  special  attention 
has  been  given  to  the  investigation  of  methods  of  treating  wood  with 
a  view  to  preventing  its  decay.  This  work  as  a  whole  involves  not 
only  extensive  studies  in  regard  to  the  causes  of  decay,  but  elaborate 
experiments  in  the  impregnation  of  timber  with  different  materials, 
with  a  view  to  determining  cheap  and  effective  methods  of  increasing 
its  length  of  life.  Special  attention  has  been  given  to  a  serious  dis- 
ease of  catalpa,  a  tree  now  largely  planted  in  all  parts  of  the  Central 
and  Western  States;  also  to  a  trouble  known  as  "blue"  disease  of 
pines.  Nearly  600,000,000  feet  of  timber  have  been  affected  by  this 
blue  disease  in  the  Black  Hills.  The  blue  wood  has  been  considered 
unfit  for  lumber,  mine  timbers,  or  fuel,  and  as  a  result  this  immense 
quantity  is  being  allowed  to  go  to  waste.  Preliminary  tests  have 
already  shown  that  the  blue  timber  is  practically  as  strong  as  the 
green  wood  and  that  its  fuel  value  is  scarcely  less  than  that  of  the 
sound  wood.  Should  these  preliminary  conclusions  be  borne  out,  it 
would  mean  the  saving  of  many  millions  of  dollars'  worth  of  timber 
to  the  United  States  Government  and  also  directly  to  the  States  which 
depend  on  the  Black  Hills  as  a  source  of  timber  supply. 

Investigation  of  the  aiseases  of  fruit  trees. — Experiments  were  con^ 
ducted  in  a  number  of  orchards  in  Missouri  and  Illinois  for  prevent- 
ing the  bitter-rot  disease  of  apples.  In  addition,  the  life  history  of 
the  bitter-rot  fungus  was  studied,  and  the  manner  in  which  the  fruits 
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become  affected  was  determined.  Extensive  studies  have  also  been 
inaugurated  in  the  matter  of  the  root  rot  of  apple  trees.  Investiga- 
tions of  a  disease  known  as  crown  gall  were  also  begun,  the  object 
being  to  determine  the  method  of  infection  of  the  crown-gall  organism 
which  attacks  many  fruit  trees.  This  disease  is  becoming  one  of  the 
most  serious  enemies  to  the  fruit  growers,  and  its  ravages  extend 
from  California  to  the  Alleghenies.  It  calls  for  very  radical  treatment, 
and  it  is  believed  that  it  can  be  successfully  treated. 

TROPICAL  LABORATORY   AND   INVESTIGATIONS. 

The  tropical  laboratory  is  located  in  Miami,  Fla.,  and  is  in  charge 
of  Prof.  P.  H.  Rolfs.  The  work  conducted  at  this  laboratory  is  of  a 
miscellaneous  character,  and  has  for  its  principal  objects  a  study  of 
diseases  of  semitropical  and  tropical  plants,  the  testing  of  plants 
adapted  to  semitropical  conditions,  and  the  care  of  such  foreign 
plants  and  such  hybrids  as  may  have  promise  of  value  for  southern 
portions  of  the  United  States.  During  the  year  work  has  been  car- 
ried on  on  the  root  knot  of  the  pineapple,  the  mango  seedling  blight, 
orange  blight,  and  other  diseases.  Numerous  plants  from  foreign 
countries  have  been  received  and  planted,  also  seedling  pineapple 
hybrids,  and  seedlings  of  the  citrus  hybrids  obtained  as  a  result  of 
the  plant-breeding  laboratory's  work. 

WORK   ON   TOBACCO. 

In  October  last  Dr.  R,  H.  True  was  detailed  to  the  Bureau  of  Soils 
to  continue  the  study  of  the  fermentation  and  handling  of  tobacco 
begun  by  Dr.  Oscar  Loew.  Dr.  Joseph  S.  Chamberlain,  an  expert  in 
physiological  work,  was  also  detailed  to  give  assistance.  Dr.  True 
and  Dr.  Chamberlain  spent  some  time  in  the  fall  and  early  winter  at 
Tariffville,  Conn.,  and  Lancaster,  Pa.,  in  the  study  of  fermentation 
processes  as  practiced  in  the  making  of  wrapper  leaf  and  filler  leaf, 
respectively.  Material  was  collected  for  further  study  in  the  labora- 
tory. A  thorough  study  of  the  constituents  of  the  leaf  at  all  stages 
of  preparation  was  carried  on  in  the  hope  that  information  might  be 
gained  which  would  shed  light  on  the  nature  of  the  changes  taking 
place  in  the  tobacco  and  increase  our  information  concerning  the 
substances  giving  the  desirable  properties  of  the  finished  product. 

In  the  early  winter  a  communication  was  received  from  a  promi- 
nent firm  of  eastern  cigar  manufacturers  stating  that  the  molding 
of  cigars  was  a  most  troublesome  problem  and  asking  for  informa- 
tion as  to  the  cause  and  cure  of  the  trouble.  The  matter  was  referred 
to  Dr.  True,  who  was  able  to  demonstrate  that  the  difficulty  arose 
from  the  growth  of  certain  organisms  on  the  surface  of  cigars. 
Methods  of  dealing  with  the  difficulty  were  worked  out  in  the  labora- 
tory and  have  been  given  a  factory  test  on  a  large  scale.  The  results 
of  these  tests  have  shown  that  success  has  been  achieved  in  con- 
trolling this  trouble.  The  diseases  of  tobacco  have  been  handled  by 
Dr.  McKenney,  who  has  given  considerable  attention  to  a  further  study 
of  the  mosaic  disease  along  the  lines  laid  down  by  Mr.  Woods  in  a  recent 
bulletin  on  this  subject.  The  oxidizing  enzymes,  which  are  to  be  con- 
sidered the  cause  of  the  disease,  have  received  special  attention.  Dr. 
McKenney  has  devised  methods  for  the  isolation  of  the  oxidizing 
enzymes  in  a  state  of  much  greater  purity  than  has  previously  been 
attained.  Other  investigations  of  tobacco  diseases  have  been  inaugu- 
rated, but  as  yet  it  is  too  early  to  report  decisive  results. 
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PLANS   FOR  CURRENT   WORK. 


The  plans  for  the  current  year  in  the  Pathological  and  Physiological 
Investigations  have  been  referred  to  more  or  less  from  time  to  time 
under  the  items  given  as  a  record  of  the  investigations  for  the  fiscal 
year  ended  June  30,  1902.  The  work  on  sugar  beets  is  being  con- 
siderably enlarged,  and  a  number  of  experiments  are  under  way 
having  for  their  object  the  determination  of  practical  methods  of 
holding  in  check  some  of  the  more  common  maladies.  Owing  to  the 
resignation  of  Dr.  B.  M.  Duggar,  to  which  reference  has  already  been 
made,  some  changes  will  be  made  in  connection  with  the  work  on 
cotton  diseases.  A  part  of  this  work,  particularly  that  under  way  in 
Texas,  will  be  handled  by  Mr.  C.  L.  Shear.  Further  field  studies  of 
the  root  rot  disease  in  Texas  will  be  carried  on  and  experiments  inau- 
gurated to  determine  the  best  methods  of  prevention.  In  the  work  on 
wilt  diseases  of  cotton  further  attention  will  be  paid  to  the  develop- 
ment of  resistant  types  and  the  fixation  of  such  types  of  resistant  cot- 
tons and  other  crops  used  in  rotation  with  cotton  as  have  been  under 
investigation.  The  investigation  of  cranberry  diseases  will  be  pushed 
as  rapidly  as  the  funds  will  permit,  special  attention  being  paid  to  a 
study  of  the  life  history  of  the  fungi  causing  the  diseases  and  exper- 
iments in  the  line  of  remedial  measures.  The  diseases  of  orchard 
fruits  will  receive  special  attention,  particularly  the  matter  of  practical 
treatment  for  the  prevention  of  these  troubles. 

The  investigations  of  "Little  peach"  have  indicated  pretty  conclu- 
sively that  the  disease  is  transmissible  by  budding,  and  this  would 
lead  to  the  belief  that  radical  measures  must  be  adopted  in  controlling 
this  malady.  So  far  the  investigations  have  shown  that  the  disease  is 
of  such  a  nature  that  it  can  only  be  handled  by  such  measures  as  have 
been  adopted  for  peach  yellows  and  rosette,  viz,  the  systematic  eradi- 
cation of  all  trees  showing  infection.  Plans  have  been  made  for  put- 
ting into  operation  a  systematic  line  of  experiments  of  this  sort,  the 
object  being  to  demonstrate  the  efficacy  of  such  treatment  and  to 
convince  those  who  may  hesitate  in  regard  to  taking  out  such  trees. 
The  experiments  in  the  treatment  of  bitter  rot  of  the  apple  and  of  pear 
blight  will  be  continued  until  satisfactory  conclusions  are  obtained  in 
regard  to  the  best  methods  of  treatment.  In  the  plant-breeding  work 
the  investigations  of  cotton,  corn,  and  other  crops  will  be  continued, 
with  a  view  to  securing  crosses  for  special  purposes.  The  work  con- 
nected with  the  breeding  of  long-staple  cottons  will  be  continued. 
From  the  nature  of  this  work  several  years  will  necessarily  be  required 
to  obtain  final  results  in  many  cases.  It  is  particularly  desirable  that 
this  work  be  extended  to  Arkansas,  Louisiana,  Oklahoma,  and  Texas. 
The  promising  hybrids  already  obtained  should  be  tested  and  possibly 
further  selected,  to  adapt  special  strains  to  this  region.  The  work  in 
the  introduction  and  improvement  of  Egyptian  cottons  will  be  extended 
to  other  regions,  and  a  careful  study  will  be  made  of  the  markets  for 
such  cottons.  In  the  case  of  corn,  one  of  the  most  important  lines  of 
breeding  investigation  is  the  selection  of  more  vigorous  and  produc- 
tive strains  of  some  of  the  ordinary  standard  sorts.  This  work  will  be 
continued  in  the  District  of  Columbia,  Virginia,  Maryland,  Michigan, 
Ohio,  Indiana,  and  Tennessee.  The  work  on  the  improvement  of 
citrus  fruits,  pineapple,  and  other  tropical  or  semitropical  products, 
will  be  continued.  In  the  pineapple  especially  it  is  desirable  that 
there  should  be  produced  smooth-leaved,  disease-resistant  sorts  of 
good  quality,  with  large  and  attractive  fruit.     The  only  smooth-leaved 
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sort  now  grown  is  the  smooth  Cayenne,  which  is  an  excellent  variety 
in  almost  every  respect  except  that  it  is  tender  and  subject  to  disease. 
The  investigation  of  the  alkali-resistant  crops  will  be  continued  in 
cooperation  with  the  Bureau  of  Soils,  a  special  effort  being  made  to 
obtain  facts  relative  to  the  alkali  resistance  of  different  forms  and  to 
introduce  new  and  promising  forms  from  foreign  countries.  In  the 
cereal  work  special  attention  wilkbe  given  to  encouraging  the  nse  of 
macaroni  wheat  by  factories.  Further  studies  will  be  made  of  the 
winter  wheats  with  a  view  to  extending  their  areas  into  regions  where 
they  have  not  been  tested  heretofore.  The  plans  in  connection  with 
the  work  on  nitrifying  organisms  in  the  Pacific  coast  and  Mississippi 
Valley  laboratories,  etc.,  have  been  fully  covered  in  the  items  given 
nnder  work  of  the  year,  so  that  it  is  not  necessary  to  repeat  the  state- 
ments here. 

BOTANICAL  INVESTIGATIONS  AND  EXPERIMENTS. 

During  the  year  the  investigations  of  this  branch  of  the  Bureau 
have  been  pushed  with  the  usual  activity.  The  work  of  the  Botanist, 
Mr.  Frederick  Y.  Coville,  is  largely  administrative,  but  time  has  been 
found  for  continued  investigations  in  geographic  botany  and  aborigi- 
nal botany.  The  following  is  an  outline  of  some  of  the  more  impor- 
tant lines  of  investigation : 

SEED   LABORATORY. 

During  the  year  there  were  tested  in  the  seed  laboratory  2,209  sam- 
ples of  seed,  the  larger  part  for  both  purity  and  vitality.  There  have 
been  1,544  accessions  to  the  seed  herbarium.  Successful  studies  have 
been  made  on  the  germination  of  the  more  difficult  grass  seeds,  such 
as  Johnson  grass,  Bermuda  grass,  and  Kentucky  bluegrass.  A  com- 
parative study  of  the  seeds  of  rescue  grass  and  chess,  with  drawings 
and  descriptions,  has  been  made.  A  comparative  study  of  the  seeds 
of  Poa,  which  are  of  importance,  has  also  been  made.  The  field  work 
of  this  branch  of  botanical  investigations  has  been  mainly  in  the  line 
of  that  outlined  last  year.  Studies  on  the  harvesting,  curing,  and 
cleaning  of  Kentucky  bluegrass  seed  has  been  continued.  The  field 
work  was  done  in  June  of  1901,  and  the  samples  tested  and  results 
written  up  during  the  year  1901-2.  Further  observations  on  the 
harvesting  of  Kentucky  bluegrass  seed  in  Illinois,  Missouri,  and  Iowa 
were  made  during  June,  1902.  Comparative  experiments  in  red  clovers 
of  different  origin  were  carried  on  by  a  number  of  experiment  stations 
in  cooperation  with  the  laboratory.  These  experiments  have  shown 
that  the  European  forms  will  not  endure  the  hot  sun  as  well  and  are 
not  as  early  as  our  United  States  forms.  The  European  forms  have 
much  more  delicate  stems  than  the  United  States  forms  and  are  almost 
entirely  smooth,  while  the  United  States  forms  are  very  hairy.  Obser- 
vations of  soil  temperatures  and  continuous  sowing  of  a  variety  of 
seeds  have  been  carried  on,  the  object  being  to  determine  the  effect 
of  alternating  temperatures  of  the  upper  stratum  of  soil  on  the  germi- 
nation of  seed.  Soil  temperatures  were  taken  at  eight  different  depths, 
varying  from  one-fourth  inch  to  2  feet,  as  well  as  the  air  temperature 
and  solar  radiation  temperature.  These  observations  were  taken  at 
intervals  of  fifteen  minutes  from  one-half  hour  before  sunrise  until  10 
p.  m. ,  from  March  26  to  July  1.  Plantings  of  twenty  varieties  of  vege- 
table and  forage-plant  seeds  were  made  at  intervals  of  two  or  three 
days  during  the  entire  period.     The  results  of  this  work  will  show  the 
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weather  conditions  under  which  different  seeds  germinate  when  sown 
in  the  open  ground,  and  also  under  what  artificial  conditions  the  seed 
should  be  tested  for  germination.  During  the  year  a  considerable 
part  of  the  time  of  the  force  of  the  seed  laboratory  was  devoted 
to  the  devising  of  plans  for  the  rearrangement  of  the  Congressional 
seed  distribution.  The  testing  of  seed  for  this  distribution  also  occu- 
pied a  considerable  portion  of  the  time  of  the  various  assistants  in 
the  laboratory. 

FIBER  INVESTIGATIONS. 

Fiber  investigations  have  been  carried  on  by  Mr.  L.  H.  Dewey, 
under  the  direction  of  the  Botanist.  During  the  year  investigations 
have  been  conducted  in  regard  to  the  hemp  industry  of  the  United 
States,  the  flax-fiber  industry,  the  sisal  industry  in  the  Bahamas,  and 
a  preliminary  list  of  the  varieties  of  cotton  manufactured  in  this 
country  has  been  made  up.  Information  has  also  been  collected  and 
recorded  in  available  form  in  regard  to  numerous  other  fiber  plants. 
Investigations  of  hemp  have  been  made  in  Kentucky  and  Nebraska 
upon  the  methods  of  cultivating  this  crop  and  preparing  the  fiber. 
Seeds  of  six  varieties  of  Japanese  hemp  have  been  imported  and  tested 
in  the  testing  gardens  of  this  Department  and  at  the  experiment  sta- 
tion at  Lexington,  Ky.,  and  also  at  Gridley,  Cal.,  Fremont,  Nebr.,  and 
Tottenville,  N.  Y.  Two  of  these  varieties  promise  to  be  of  special  value. 
Some  preliminary  investigations  have  been  inaugurated  on  flax  to 
obtain  information  on  the  methods  of  flax-fiber  production  in  eastern 
Michigan.  The  average  annual  importations  of  flax  fiber  amount  to 
about  $1,500,000,  and  it  is  believed  that  much  of  this  fiber  can  be 
profitably  produced  in  this  country.  There  will  be  need,  however,  of 
some  improvement  in  the  present  rather  crude  and  expensive  methods 
of  harvesting,  retting,  and  thrashing  the  flax,  and  preparing  the  fiber. 
There  is  also  opportunity  for  improvement  by  the  introduction  of 
better  varieties  and  the  development  of  a  better  grade  of  fiber  by 
careful  selection  of  seed.  Diiring  the  past  year  the  price  of  sisal  fiber 
has  been  higher  than  at  any  other  time  for  fifteen  years.  The  supply 
has  not  been  equal  to  the  demand,  and  owing  to  the  increased  use  of 
binder  twine  in  harvesting  our  grain  crops,  and  especially  in  harvest- 
ing corn,  the  consumption  seems  likely  to. increase.  An  investigation 
in  regard  to  the  methods  of  cultivating  the  sisal  plant  and  preparing 
the  fiber  in  the  Bahama  Islands  has  been  made,  with  a  view  to  secur- 
ing information  that  may  aid  in  the  introduction  of  this  industry  into 
Porto  Rico  and  also  aid  the  industry  which  is  becoming  established 
in  Hawaii. 

TROPICAL  AGRICULTURE. 

This  work  is  in  charge  of  Mr.  O.  F.  Cook,  and  during  the  year  the 
subjects  which  have  received  special  attention  are  coffee  culture  and 
the  culture  of  the  Central  American  rubber  tree.  The  coffee-growing 
regions  of  Porto  Rico  were  visited  in  July,  1901,  and  those  of  Guate- 
mala and  southern  Mexico  in  March,  April,  and  May,  1902.  The 
results  of  these  investigations  are  being  embodied  in  three  reports, 
the  first  showing  that  the  coffee  industry  is  limited  in  extent  and  pro- 
ductiveness by  bad  cultural  methods,  such  as  the  use  of  too  much 
shade  and  the  failure  to  raise  seedlings  in  nurseries;  the  second 
showing  that  coffee  of  the  highest  grade  produced  in  America  is  grown 
without  shade,  and  that  shade  is  being  abandoned  or  the  amount 
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greatly  reduced  in  the  best-managed  plantations,  and  the  third  show- 
ing that  none  of  the  coffee  varieties  is  equal  to  the  parent  type  in 
productiveness,  with  reasons  for  believing  that  this  deficiency  is  due 
to  close  breeding.  The  culture  of  the  Central  American  rubber  tree 
(Castilloa)  has  received  special  attention,  and  some  interesting  data 
have  been  secured  which  will  be  used  in  developing  this  industry  in 
the  future. 

DRUG  AND   MEDICINAL  PLANT  INVESTIGATIONS. 

Under  the  direction  of  the  Botanist,  Dr.  Rodney  H.  True  has  con- 
ducted work  on  drug  and  medicinal  plants.  The  work  was  not  organ- 
ized until  late;  consequently  there  is  little  to  report  in  the  way  of 
results.  There  is  an  increasing  interest  in  this  work  owing  to  the  fact 
that  a  considerable  portion  of  the  plants  now  used  as  drugs  are  imported. 
The  amount  of  money  annually  sent  abroad  for  plants  of  this  kind  will 
probably  aggregate  S8, 000,000,  and  there  is  no  reason  why  a  consider- 
able portion  of  this  should  not  be  secured  to  our  own  people  by  the 
growing  of  such  plants  in  this  country.  With  a  view  to  encouraging 
this  work,  cooperative  experiments  on  the  culture  of  belladonna,  digi- 
talis, stramonium,  hyoscyamus,  aconite,  arnica,  licorice,  and  the  opium 
poppy  have  been  arranged  and  inaugurated  with  a  number  of  experi- 
ment stations,  as  already  set  forth  in  the  early  part  of  this  report. 
Small  plats  of  drug  plants  are  being  grown  in  the  hope  of  learning  the 
influence  of  climate,  latitude,  etc. ,  on  the  development  of  the  plants 
in  question,  and  on  the  production  of  their  characteristic  active  prin- 
ciples. A  similar  experiment  is  being  carried  on  at  Madison,  Wis., 
by  Mr.  Albert  Ovenden.  At  Dover,  Mass.,  Mr.  George  H.  Woodhull 
has  planted  one-half  acre  of  drug-producing  plants,  for  the  purpose  of 
giving  the  culture  of  these  plants  for  the  market  a  practical  test.  At 
Washington,  experiments  on  a  small  scale  have  been  undertaken  at  the 
Arlington  Farm  and  on  the  Potomac  Flats.  On  the  Arlington  Farm, 
plats  aggregating  one-half  acre  have  been  seeded  with  the  kinds  of 
plants  already  enumerated,  and  a  like  area  on  the  Potomac  Flats  has 
been  similarly  treated.  Small  separate  cultures  of  aconite,  valerian, 
golden  seal,  and  Seneca  snakeroot,  under  special  conditions,  are  also 
located  here. 

POISONOUS   PLANT   INVESTIGATIONS. 

This  work,  conducted  by  Dr.  V.  K.  Chesnut,  was  carried  on  almost 
exclusively  in  the  office;  but  the  month  of  July,  1901,  was  devoted  to 
laboratory  and  field  investigations  in  Montana,  and  from  July  to 
February  special  laboratory  studies  were  made  at  Bozeman,  Mont., 
and  the  Johns  Hopkins  Medical  School.  The  laboratory  work  resulted 
in  the  discovery,  first,  that  the  effect  of  at  least  two  of  the  loco  weeds 
of  Montana  is  unquestionably  due  to  some  chemical  compound  which 
they  contain;  second,  that  the  poisonous  principle  of  Zygadenus 
venenosus  is  an  alkaloid  closely  related  to  veratrine,  the  physiological 
effect  of  which  can  be  offset  by  the  use  of  diuretics.  During  the  fiscal 
year  ended  June  30,  1902,  35  cases  of  plant  poisoning  were  investi- 
gated. These  do  not  include  cases  investigated  in  the  field,  and  the 
number  unquestionably  falls  very  far  short  of  the  number  of  cases 
which  actually  occurred  during  that  time. 
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GRAIN   INSPECTION   AND   NOMENCLATURE. 

The  grain-inspection  work  of  this  office  is  in  charge  of  Mr.  C.  S.  Sco- 
field,  and  lias  for  its  object  (1)  the  study  of  methods  and  characters  used 
in  the  determination  of  different  varieties  of  wheat  and  (2)  the  study  of 
commercial  grades  of  cereals.  The  investigations  on  varieties,  espe- 
cially the  factors  influencing  deterioration  in  transit  and  storage, 
have  had  to  do  chiefly  with  arranging  for  experiments  at  a  number  of 
experiment  stations  for  work  on  classification  of  wheats  in  which  these 
stations  are  particularly  interested. 

The  work  on  commercial  grades  consisted  in  gathering  data  on 
methods  now  in  vogue  of  sampling  and  grading  grain  and  in  collect- 
ing samples  of  carloads  and  cargoes  for  accurate  mechanical  analysis 
and  moisture  determinations.  The  results  of  these  analyses  will 
probably  furnish  a  more  accurate  basis  for  commercial  grades  than 
the  printed  rules  now  used  by  inspectors  in  various  markets. 

TESTING   GARDENS. 

The  testing  gardens  have  been  carried  on,  under  the  direction  of 
the  Botanist,  by  Mr.  W.  R.  Beattie.  The  principal  work  has  been 
along  the  lines  of  general  trials  or  variety  comparison  work.  Aside 
from  the  testing  of  Congressional  seeds,  a  large  number  of  samples  of 
lettuce,  radishes,  beets,  cucumbers,  melons,  etc.,  have  been  planted 
and  compared.  About  360  samples  of  foreign  melons  and  cucumbers 
were  noted  and  compared,  and  hand-pollinated  seeds  of  the  promis- 
ing sorts  saved  in  many  cases.  These  seeds  have  been  sown  this 
season  for  farther  comparison  with  native  varieties.  Several  varieties 
of  soy  beans  and  cowpeas  lately  imported  from  Japan  and  Korea  were 
planted  last  year  with  a  view  to  determining  earliness  in  maturing; 
also  to  secure  a  larger  amount  of  seed.  The  seed  thus  obtained  has 
been  resown  this  season  for  the  purpose  of  further  study  of  the  varie- 
ties and  the  production  of  a  quantity  of  seed  sufficient  for  trial  on  a 
larger  scale  by  experimenters.  During  the  year  special  attention  was 
given  to  the  celery  industry,  including  cultural  methods,  variety  com- 
parisons, and  the  preparation  of  a  bulletin  giving  simple  directions 
how  to  grow  the  crop.  The  cultivated  varieties  of  okra  have  all  been 
grown  and  compared,  and  in  most  cases  their  synonomy  determined. 

CURRENT  ^VORK. 

The  increased  work  in  the  seed  laboratory  has  made  it  necessary  to 
secure  additional  quarters,  and  to  accomplish  this,  arrangements  have 
been  made  for  a  new  laboratory  building  which  will  greatly  facilitate 
the  work.  The  pure  seed  investigations  of  this  laboratory  will  be  con- 
tinued, and,  in  addition,  special  efforts  will  be  put  forth  in  the  matter 
of  encouraging  the  production  of  certain  kinds  of  seed  in  this  country. 
The  fiber  investigations  will  be  extended  to  include  some  special 
studies  of  flax,  hemp,  and  other  plants,  in  line  with  the  suggestions 
already  made  under  the  notes  given  on  the  work  of  the  yestr.  Owing 
to  the  importance  of  the  drug  and  medicinal  plant  investigations,  a 
special  effort  will  be  put  forth  to  enlarge  the  scope  of  this  work,  and 
experiments  will  be  inaugurated  to  determine  the  practicability  of 
growing  promising  drug  and  medicinal  plants  in  various  parts  of  the 
country.  It  is  to  be  regretted  that  the  funds  now  at  command  will 
not  permit  of  very  extended  work  in  this  direction,  as  it  is  believed 


72  DEPARTMENTAL    REPORTS. 

that  the  investigations  are  of  great  importance.  In  the  cereal  investi- 
gations the  work  will  be  continued  practically  on  the  same  lines  as 
last  year.  The  investigations  regarding  wheat  varieties  will  consist  in 
straightening  out,  as  much  as  possible,  the  confusion  now  existing  in 
names  of  varieties  of  wheat  by  photographing  standard  variety  types 
and  giving  list  of  synonyms,  together  with  descriptions  of  all  types 
described.  If  possible,  Pacific  coast  wheats  will  be  studied  and  a  col- 
lection of  these  types  added  to  the  one  already  named.  The  work  on 
commercial  grades  of  grain  will  be  a  continuation  of  the  collection 
and  analysis  of  the  samples  of  grades,  together  with  a  further  study 
of  methods  of  work  in  vogue  at  the  various  export  ports  and  larger 
grain  centers.  It  is  hoped  that  the  results  of  this  portion  of  the  work 
may  be  prepared  for  publication  before  the  close  of  the  present  fiscal 
year,  and  that  this  publication  may  include  not  only  a  proposed 
accurate  basis  for  commercially  grading  corn,  but  may  also  give  an 
idea  of  the  varied  types  and  comparative  qualities  of  our  cereal  grades, 
together  with  the  results  of  studies  as  to  causes  of  the  deterioration 
of  corn  in  transit  and  storage. 

GRASS  AND  FORAGE  PLANT  INVESTIGATIONS. 

There  is  widespread  interest  in  the  work  on  grass  and  forage  plants, 
and  during  the  year  investigations  in  this  field  have  been  consider- 
ably broadened.  Prof.  W.  J.  Spillman,  the  Agrostologist,  reports  on 
the  following  lines  of  work  under  his  charge : 

RANGE   IMPROVEMENT. 

Studies  relating  to  range  improvement  have  been  continued  during 
the  past  year  with  the  cooperation  of  stockmen  and  others  interested 
in  range  problems.  This  work  has,  for  the  most  part,  been  in  charge 
of  Mr.  David  Griffiths,  who  has  explored  range  areas  in  a  number  of 
western  States  and  Territories.  The  principal  objects  aimed  at  in 
these  explorations  are  to  ascertain  what  methods  of  range  manage- 
ment are  conducive  to  best  results,  to  study  the  effects  of  various 
classes  of  stock  on  range  conditions,  to  study  the  native  vegetation 
with  a  view  to  protecting  and  propagating  that  which  is  valuable,  and 
to  study  the  relation  of  denudation  to  surface  washing,  with  a  view 
to  preventing  such  washing.  More  than  1,000,000  square  miles  of  the 
public  domain,  because  of  deficient  rainfall,  are  suitable  only  for 
grazing.  This  area  formerly  supported  great  herds  of  wild  animals, 
and  later  of  horses,  cattle,  and  sheep.  As  long  as  the  ranges  fur- 
nished both  summer  and  winter  subsistence,  the  native  forage  plants 
flourished.  The  amount  of  stock  the  ranges  could  support  being 
limited  by  the  supply  of  winter  forage,  the  summer  growth  was  suffi- 
cient to  produce  abundant  seed.  But  with  the  introduction  of  hay 
farming  in  such  localities  as  were  suitable,  and  the  use  of  this  hay 
for  winter  food  for  stock,  the  amount  of  stock  increased  till,  in  many 
parts  of  the  range  area,  the  summer  growth  of  grass  and  other  forage 
was  conijxLetely  consumed.  Lack  of  opportunity  to  produce  seed, 
together  with  the  excessive  trampling  of  increased  herds,  has  led  to 
rapid  deterioration  of  the  ranges.  Investigations  are  now  in  progress 
with  a  view  to  ascertaining  the  amount  of  stock  various  sections  of 
the  range  country  can  support  without  injury  to  the  native  vegeta- 
tion. Arrangements  are  nearly  completed  for  fencing  an  area  large 
enough  to  be  handled  as  an  actual  range.     The  amount  of  money 
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heretofore  available  for  such  work  has  been  entirely  inadequate;  in 
view  of  the  fact  that  for  several  years'  past  there  has  been  an  in- 
creasing deficiency  in  live-stock  products,  it  is  believed  that  larger 
appropriations  should  be  made  for  this  work. 

SUBSTITUTE   FOR   RED    CLOVER. 

Reports  received  by  this  office  during  the  year  indicate  that  for  live 
or  six  years  past  there  has  been  increasing  difficulty  in  securing  a  crop 
of  clover  in  sections  where  clover  has  long  been  the  leading  legumi- 
nous crop.  This  is  particularly  the  case  on  upland  gravelly  soils  in 
the  Middle  Northern  States.  The  causes  of  this  difficulty  and  the 
remedy  for  it  are  unknown.  Under  such  circumstances  it  is  natural 
that  attention  should  be  turned  to  other  legumes  to  take  the  place  of 
clover.  During  the  year  this  office  has  paid  particular  attention  to 
alfalfa,  cowpeas,  and  soy  beans,  the  work  being  in  the  special  charge 
of  Mr.  A.  S.  Hitchcock. 

Alfalfa. — A  study  has  been  made  of  varieties  of  this  crop  secured  in 
different  countries,  and  some  varieties  have  been  fonnd  that  are  of 
special  interest  to  farmers  in  the  clover-producing  section.  A  variety 
from  Peru  has  been  found  to  make  a  larger  growth,  to  stand  up  better, 
and  to  resist  disease  better  than  the  common  alfalfa  of  the  Western 
States.  A  portion  of  an  importation  from  Asia  has  been  found  to 
resist  the  severe  winters  of  the  northern  prairie  States.  During  the 
year  more  than  4,000  pounds  of  alfalfa  seed  have  been  used  in  coop- 
erative experiments  between  this  office  and  experiment  stations  and 
farmers  in  the  Middle  and  Eastern  States.  It  has  been  shown  that 
alfalfa  is  a  valuable  ha}7  crop  in  all  parts  of  the  humid  region  on  cer- 
tain types  of  soil.  The  best  methods  of  starting  this  crop  have  been 
determined,  and  it  is  now  comparatively  easy  to  secure  a  good  stand 
in  parts  of  the  country  where  alfalfa  had  previously  been  tried  with- 
out success.  Mr.  C.  R.  Ball  has  had  charge  of  the  testing  of  varieties, 
and  Mr.  A.  S.  Hitchcock  of  the  cooperative  work  with  farmers. 

Coivpeas. — Since  alfalfa  is  better  adapted  to  permanent  meadows 
than  to  rotation  cropping,  there  is  a  need  for  leguminous  crops  to 
grow  in  rotation  with  grain  crops.  Of  those  tried  for  this  purpose 
none  gives  more  promise  than  cowpeas.  Very  little  is  known  of  this 
crop  in  the  clover  section,  and  this  office  has  undertaken  to  collect 
and  grow  all  available  varieties  in  order  to  be  able  to  meet  the  press- 
ing demand  for  information  concerning  them.  Some  seventy-five 
varieties  are  now  being  grown  at  Arlington  Farm  under  the  close 
scrutiny  of  Mr.  C.  R.  Ball  and  Mr.  W.  M.  Pollock,  and  a  careful  record 
of  all  important  characteristics  of  each  variety  is  being  made.  Seed 
of  several  varieties  has  been  distributed  in  the  Middle  and  Eastern 
States,  where  they  are  most  needed,  and  most  encouraging  results 
have  been  secured. 

In  addition  to  the  study  of  cowpeas  as  a  substitute  for  clover,  this 
office  is  studying  varieties  adapted  to  rotation  farming  in  the  South, 
where  the  crop  is  already  an  important  one.  It  is  intended  during 
the  coming  year  to  make  selections  of  individual  plants  with  a  view 
to  improving  standard  varieties  for  hay-making  purposes.  The  com- 
mon faults  to  be  overcome  are  coarseness  of  vine  and  the  ease  with 
which  the  leaves  are  broken  off  in  handling. 

Soy  beans. — During  the  year  seeds  of  soy  beans  have  been  distrib- 
uted in  the  clover  section,  and  much  valuable  information  about  this 
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crop  has  been  collected.  It  is  particularly  valuable  because  of  its 
frost  and  drought-resistant  qualities  and  its  upright  habit  of  growth. 
Its  one  objectionable  feature  is  the  coarseness  of  its  stems.  Studies 
are  in  progress  in  order  to  secure  varieties  with  stems  less  coarse  and 
woody.  It  is  well  known  that  the  rate  of  seeding  materially  affects 
coarseness  of  stem,  and  studies  will  be  "made  the  coming  year  to  ascer- 
tain the  proper  amount  of  seed  to  sow  per  acre.  This  work  is  under 
the  charge  of  Mr.  Ball  and  Mr.  Pollock. 

FORAGE  PROBLEMS  IN  THE  SOUTH. 

The  continued  cultivation  of  cotton  in  the  Southern  States,  with 
constant  reliance  on  expensive  commercial  fertilizers,  has  resulted  in 
such  depletion  of  humus  in  the  soil  that,  in  many  places,  cotton  cul- 
ture is  no  longer  profitable.  This  office  has  given  much  attention 
during  the  past  year  to  forage  plants  for  the  South.  Typical  locali- 
ties were  selected  in  which  quantities  of  alfalfa,  cowpeas,  soy  beans, 
beggar  weed,  rescue  and  Italian  rye  grass  were  sown  in  cooperation 
with  farmers.  All  of  these  crops  have  been  reported  on  favorably, 
and  we  shall  attempt  to  extend  their  cultivation  as  a  means  of  prepar- 
ing the  way  for  more  extended  live-stock  farming  in  the  South.  A 
study  of  native  forage  plants  and  grasses  is  also  being  made  with  a 
view  to  increasing  the  hay  and  pasture  resources  of  the  South.  Mr. 
P.  L.  Bicker,  of  this  office,  is  now  in  the  field  collecting  the  seed  of 
valuable  native  grasses  in  that  section.  These  will  be  tested  the 
coming  year  for  meadow  and  pasture  purposes. 

JOHNSOX    GRASS. 

Experiments  on  the  extermination  of  Johnson  grass  in  the  Southern 
States  have  been  continued  by  Mr.  Ball,  and  it  has  been  shown  that 
prolonged  clean  cultivation  will  eradicate  this  pest.  A  bulletin  has 
been  issued  giving  the  results  of  these  experiments.  Arrangements 
are  nearly  completed  for  a  series  of  experiments  in  several  States  the 
coming  year  in  order  to  ascertain  whether  Johnson  grass,  and  the  still 
more  formidable  pest,  nut  grass,  can  be  eradicated  by  continued  grow- 
ing of  a  winter  grain  crop  followed  by  a  summer  shading  crop,  such 
as  velvet  bean  or  cowpea. 

SUBSTITUTES   FOR  KENTUCKY   BLUEGRASS. 

Information  received  in  this  office  during  the  past  two  years  indicates 
that  on  the  rich,  black  prairie  soils  of  the  Central  and  Xorthern  States, 
especially  when  properly  fertilized  with  barnyard  manure,  Kentucky 
bluegrass  is  perhaps  the  best  possible  pasture  grass.  But  on  upland 
soils  that  are  inclined  to  be  gravelly,  bluegrass  does  not  yield  as  much 
pasture  as  some  combinations  of  other  grasses.  This  is  partly  due  to 
the  abundance  of  weedy  and  bushy  growths  on  these  soils,  and  experi- 
ments are  being  undertaken  to  determine  the  effect  of  keeping  down 
such  foreign  growth.  The  effect  of  the  application  of  fertilizers  to 
pastures  is  also  under  experiment,  and  it  is  hoped  that  valuable  results 
will  be  obtained.  In  those  sections  where  bluegrass  is  not  at  its  best 
experiments  have  been  started  with  combinations  of  other  grasses  and 
clovers  known  to  be  valuable  for  pasture.  These  will  be  pushed  with 
vigor  during  the  coming  year. 
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GRASSES   WITH   PARTIAL   IRRIGATION. 

In  all  the  irrigated  sections  of  the  arid  region  there  are  considerable 
bodies  of  land  which  can  be  given  irrigation  in  early  spring  while 
water  is  abundant,  but  which  can  not  be  irrigated  in  midsummer  for 
lack  of  water.  Questions  f  requently  come  to  this  office  about  various 
grasses  for  such  situations.  Cooperative  experiments  were  begun  the 
present  year,  under  the  direction  of  Mr.  Hitchcock,  to  test  the  value 
of  alfalfa  and  brome  grass  with  different  amounts  of  irrigation  water. 
These  investigations  will  be  extended  to  other  grasses,  and  will  be 
duplicated  in  several  western  States. 

SOIL   AND   SAND   BINDERS. 

A  bulletin  has  been  issued  during  the  year  giving  results  of  inves- 
tigations with  sand-binding  grasses  in  California  (Bureau  of  Plant 
Industry,  Bulletin  No.  12),  and  another  is  now  in  course  of  prepara- 
tion. Experiments  have  been  started  in  Michigan,  on  the  sand  dunes 
along  the  east  shore  of  Lake  Michigan,  and  an  assistant  is  now  in  the 
field  studying  conditions  on  the  North  Atlantic  coast,  with  instructions 
to  institute  a  series  of  experiments  in  that  region. 

A  number  of  grasses  have  been  found  that  can  be  grown  successfully 
on  sand  dunes,  and  plantations  of  these  have  been  made.  Investiga- 
tions begun  on  the  Oregon  coast  several  years  ago  are  still  in  progress 
and  a  considerable  area  of  sand  dune  has  been  reclaimed. 

During  the  coming  year  experiments  will  be  conducted  with  soil- 
binding  plants  on  railroad  and  other  embankments  in  the  interior. 
Mr.  Hitchcock  has  charge  of  this  work  also. 

ROTATION    OF   CROPS. 

A  study  is  being  made  of  crop  rotations  in  various  parts  of  the 
country,  and  cooperative  experiments  on  this  subject  have  been 
undertaken  with  other  offices  of  this  Bureau  and  several  of  the  State 
experiment  stations.  Considerable  time  is  required  to  secure  results 
in  investigations  of  this  character.  It  is  therefore  important  that 
these  experiments  be  extended  in  the  immediate  future  to  as  many 
parts  of  the  country  as  possible  in  order  that  valuable  time  may  not 
be  lost.  Increased  appropriations  for  this  purpose  are  earnestly 
recommended. 

OVERFLOWED   LANDS. 

In  every  State  and  Territory  there  are  considerable  bodies  of  land 
subject  to  annual  overflow.  These  lands  are  generally  exceedingly 
rich,  but  on  account  of  the  overflow,  which  usually  comes  in  the 
spring  or  early  summer,  they  are  not  available  for  the  cultivation  of 
ordinary  crops.  Investigations  have  been  inaugurated  in  order  to 
secure  meadow  and  pasture  grasses  that  will  thrive  on  such  lands. 
In  many  places  much  hay  is  made  on  swampy  soil,  and  the  native 
vegetation  on  such  soils  is  being  studied.  Several  agents  are  now  in 
the  field  collecting  seed,  and  plantings  are  arranged  for  in  one  locality 
in  the  State  of  Illinois.  This  work  will  be  extended  as  fast  as  funds 
will  permit. 
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METHODS    OF   HAY   MAKING. 

It  is  well  known  that  the  value  of  hay  depends  largely  on  methods 
used  in  handling  the  grass  after  it  is  cut,  as  well  as  upon  the  par- 
ticular stage  at  which  it  is  cut.  The  hay  crop  is  the  most  important 
crop  in  this  country,  and  millions  of  dollars  are  lost  annually  by 
American  farmers  by  improper  methods  of  hay  making.  It  is  highly 
desirable  that  this  office  should  undertake  the  stud}'  of  this  most 
important  subject.  The  limited  force  in  the  office  has  made  it  impos- 
sible to  do  this  up  to  the  present  time,  but  a  start  has  been  made  in 
the  study  of  this  question.  This  work  will  be  extended  as  fast  as 
funds  will  permit. 

FEEDING   TESTS   WITH   FORAGE    CROPS. 

During  the  past  decade  man3r  new  and  valuable  grasses  and  forage 
crops  have  been  established  in  this  country,  and  there  is  a  pressing 
demand  for  information  concerning  their  feeding  value.  Experiments 
of  this  nature  call  for  the  highest  skill  and  considerable  outlay  of 
money.  Hence  few  such  experiments  have  been  conducted.  It  is 
important  that  this  work  should  be  undertaken  at  once,  and  arrange- 
ments for  it  in  cooperation  with  other  Offices  and  Bureaus  of  the 
Department  and  some  of  the  State  experiment  stations  have  already 
been  completed. 

GRASS   GARDENS. 

Studies  on  grasses  and  legumes  have  been  continued  in  the  grass 
garden  on  the  Department  grounds  by  Mr.  Ball  and  Mr.  Pollock,  and 
a  careful  record  has  been  made  of  those  characteristics  of  each  which 
bear  an  economic  value,  A  set  of  labels  has  been  prepared  showing 
the  common  and  the  botanical  name  of  each  species  for  the  benefit  of 
those  who  may  be  interested.  This  collection  of  plants  is  visited 
annually  by  many  people  and  much  valuable  information  is  thus  dis- 
seminated. Several  varieties  of  alfalfa  have  attracted  particular 
attention  during  the  present  season,  and  the  vigorous  growth  of  this 
crop  in  the  grass  garden  has  been  the  means  of  encouraging  its  cul- 
tivation in  many  parts  of  the  country.  The  particular  value  of  this 
garden  lies  in  the  fact  that  its  location  makes  it  easily  available  to 
the  many  visitors  to  the  Xational  Capital  from  all  parts  of  the  country. 
One  of  the  most  interesting  features  is  the  miniature  sand  dune  on 
which  several  of  the  leading  sand  binders  are  grown. 

During  the  past  year  the  office  maintained  an  extensive  grass  gar- 
den on  the  grounds  of  the  exposition  at  Charleston,  S.  C.  All  the 
leading  southern  forage  crops  were  grown,  and  many  others  from 
various  parts  of  the  world.  The  correspondence  that  has  come  from 
southern  farmers  and  notices  in  southern  newspapers  indicate  that 
this  garden  was  one  of  the  most  instructive  features  of  the  exposition. 
There  have  been  numerous  calls  for  information  concerning  the  most 
successful  crops  in  the  garden,  and  it  is  believed  that  the  exhibit  will 
have  an  important  influence  on  southern  agriculture. 

ARLINGTON   FARM. 

Collections  of  varieties  of  leading  forage  crops  have  been  started  at 
Arlington  Farm,  and  these  are  being  carefully  studied.  Cowpeas  have 
provpu  especially  valuable  on  this  soil,  and  much  attention  will  be 
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given  them  during  the  coming  year.  During  the  present  season,  cer- 
tain dealers  have  advertised  extensively  a  supposed  new  forage  plant, 
and  large  quantities  of  seed  have  been  sold  at  exorbitant  prices,  under 
the  name  "Penicillaria."  This  plant  has  been  grown  in  comparison 
with  the  well-known  pearl  millet,  and  proven  to  be  identical  with  it. 
A  circular  will  be  issued  soon  giving  the  results  of  this  test,  in  order 
that  farmers  may  be  protected  against  a  similar  imposition  next 
season. 

As  soon  as  the  land  is  available,  permanent  experiments  will  be  inau- 
gurated with  a  view  to  investigating  all  the  leading  problems  relating 
to  grasses  and  forage  plants  in  this  country. 

SEED   DISTRIBUTION. 

This  has  been  carried  on  in  connection  with  our  cooperative  work 
with  the  agricultural  experiment  stations  and  also  with  private  exper- 
imenters. 

Seeds  of  130  different  forage  plants  were  distributed,  a  total  of  over 
5,500  packages  being  sent  to  more  than  3,000  experimenters.  This 
distribution  comprises  over  1^  tons  of  alfalfa  seed  sent  to  all  parts  of 
the  country,  but  more  especially  to  the  Northern  and  Eastern  States 
outside  of  the  recognized  alfalfa  region;  large  quantities  of  cowpeas 
and  soybeans  sent  to  the  whole  eastern  half  of  the  country;  many 
annual  forage  crops  and  Bermuda  grass  sent  to  the  Southern  States  or 
distributed  to  applicants  at  several  farmers'  institutes  by  members  of 
the  office  force;  seed  of  Kafir  corn,  awnless  brome  grass,  and  other 
drought-resistant  forage  plants  sent  to  the  Great  Plains  or  the  semi- 
arid  regions  of  the  West.  In  addition,  smaller  quantities  of  the  seeds 
of  sand  binders  and  alkali-resistant  grasses  and  other  plants  were  dis- 
tributed. The  system  of  records  of  the  seed  distribution  and  reports 
on  results  secured  is  still  essentially  the  same  as  that  described  in 
Bulletin  No.  10  of  the  Bureau  of  Plant  Industry,  though  the  form  of 
the  report  has  been  modified  somewhat. 

COLLECTION   AND   DISTRIBUTION   OF   SEEDS   OF   NATIVE   PLANTS. 

Several  agents  are  now  in  the  field  collecting  seeds  of  valuable 
native  grasses,  particularly  those  adapted  to  arid  regions,  sandy  land, 
and  overflowed  lands.  These  will  be  used  either  in  our  own  investi- 
gations, or  distributed  in  those  sections  where  they  will  be  of  most 
value.  It  is  the  policy  of  the  office  to  collect  considerable  quantities 
of  a  few  of  the  more  valuable  species,  rather  than  small  quantities  of 
a  large  number  of  less  valuable  ones.  It  is  believed  that  more  valu- 
able results  will  be  obtained  in  this  way,  as  it  enables  us  to  test  more 
thoroughly  the  value  of  the  seeds  collected. 

LAWNS   AND   LAWN   MAKING. 

Investigations  with  lawn  grasses  have  been  continued  during  the 
year.  These  have  shown  that  Korean  lawn  grass  is  superior  for  lawn 
purposes  to  Bermuda  grass  in  the  vicinity  of  Washington  and  in  the 
Southern  States.  It  makes  a  denser  growth  and  starts  much  earlier 
in  the  spring.  It  is  particularly  valuable  in  the  Southern  States,  and 
an  effort  will  be  made  next  season  to  introduce  it  generally  in  that 
section. 
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HERBARIUM. 

A  complete  collection  of  species  of  grasses  and  forage  plants  is 
indispensable  to  the  work  of  this  office.  Specimens  are  received 
almost  daily  for  identification,  and  these  specimens  are  frequently  in 
such  condition  that  they  can  be  identified  only  by  comparison  with 
herbarium  material.  The  time  of  one  assistant  lias  been  very  fully 
occupied  with  this  work  during  the  past  year.  The  present  quarters 
in  which  the  herbarium  is  kept  are  wholly  inadequate  for  the  pur- 
pose, and  it  is  hoped  that  more  room  can  be  made  available  for  the 
collection  during  the  coming  year. 

CURRENT   WORK. 

During  the  current  year  work  is  in  progress  as  follows : 

Seeds  of  several  valuable  native  grasses  are  being  collected,  part  of 
which  will  be  used  in  our  own  investigations  and  part  distributed 
to  the  State  experiment  stations  and  to  selected  experimenters  in 
various  places.     These  seeds  belong  to  the  following  classes : 

Soil  and  sand  binders. 

Grasses  for  overflowed  lands. 

Hay  and  pasture  plants  for  arid,  semiarid,  and  alkaline  soils. 

Hay  and  pasture  grasses  for  the  Southern  States. 

Alfalfa. — We  are  growing  several  new  varieties  for  study  of  habits 
and  characters.  We  are  working  in  cooperation  with  experiment 
stations  and  many  farmers,  attempting  to  introduce  alfalfa  into  the 
Eastern  States.  Reports  already  received  show  undoubted  success 
in  this  work. 

Sand  and  soil  binding. — We  are  making  experimental  plantations 
at  Astoria,  Oregon,  at  several  places  in  Illinois  and  adjacent  States, 
and  on  Cape  Henry,  Maryland.  We  are  exploring  and  mapping  the 
areas  of  drifting  sand  in  the  Columbia  River  basin,  in  Michigan,  and 
at  several  points  on  the  Atlantic  coast.  Several  sand  binders  are 
being  tested  on  an  artificial  sand  dune  on  the  Department  grounds. 
Mr.  A.  S.  Hitchcock  is  now  in  Europe  studying  sand-binding  work 
done  there  during  the  past  one  hundred  and  fifty  years. 

Overflowed  lands. — We  are  studying  the  natural  herbage  that  is 
cut  for  hay  on  overflowed  and  swamp  lands — Mr.  Hitchcock  in  Wis- 
consin, Mr.  Griffiths  in  Oregon,  Mr.  Ricker  in  Maine,  and  Mr.  E.  N. 
Wilcox  in  Illinois.  We  have  made  an  extensive  plantation  of  grasses 
on  overflowed  land  near  Pekin,  111. ,  Mr.  Wilcox  being  in  charge. 

Mr.  C.  R.  Ball  will  continue  the  work  at  Arlington  Farm,  where  we 
are  carrying  on  variety  tests  of  cowpeas,  soy  beans,  the  nonsaccha- 
rine  sorghums,  and  pearl  millets.  Last  spring  we  secured  all  the 
available  varieties  of  these  plants,  and  we  are  studying  them  with  a 
view  to  ascertaining  their  adaptability  to  various  farm  conditions. 
We  are  making  comparative  tests  of  millets,  cowpeas,  velvet  beans, 
soy  beans,  vetches,  wheat,  macaroni  wheat,  emmer,  oats,  rye,  and 
barley  as  forage  crops.  We  are  testing  the  millets,  teosiute,  and  the 
saccharine  sorghums  for  their  yield  of  green  forage.  In  this  work  at 
Arlington  Farm  Mr.  Ball  is  assisted  by  Mr.  W.  M.  Pollock.  This  is 
also  the  case  in  the  work  of  the  grass  garden  located  on  the  Depart- 
ment grounds.  In  this  we  are  growing  various  varieties  of  clovers, 
alfalfas,  beans,  peas,  hay  and  pasture  grasses,  lawn  grasses,  sand- 
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binding  grasses,  and  a  number  of  novelties,  such  as  Mexican  clover, 
the  madder  plant,  and  so  on.  These  are  grown  principally  for  the 
instruction  of  visitors. 

Mr.  David  Griffiths  is  engaged  in  the  study  of  problems  of  range 
management  on  our  western  ranges.  He  is  now  exploring  the  ranges 
of  Oregon  and  Washington  and  will  proceed  thence  to  the  Territory 
of  Arizona,  where  we  have  arranged  for  some  extensive  and  carefulty 
conducted  experiments  on  this  problem.  We  are  preparing  to  fence 
100  square  miles  of  range  land  that  is  badly  denuded,  in  order  to  pro- 
tect it  from  stock  and  to  control  the  ranging  of  stock  upon  it  when 
we  are  ready  to  admit  them.  This  work  is  done  in  cooperation  with 
the  Arizona  experiment  station.  We  are  also  cooperating  with  the 
experiment  stations  in  Kansas,  South  Dakota,  and  Washington  on 
work  of  a  similar  character. 

In  our  cooperative  work  with  the  experiment  stations  we  are  work- 
ing on  soil  and  sand-binding  plants  with  the  States  of  California, 
Michigan,  and  Oregon;  cover  crops  for  orchards  in  Delaware;  grasses 
and  forage  plants  for  arid  lands  in  Kansas,  South  Dakota,  and  Wyo- 
ming ;  the  rotation  of  crops,  with  Kentucky  and  Tennessee ;  testing  mis- 
cellaneous forage  plants,  Kentucky  and  Tennessee;  soiling  and  silage 
crops,  Kentucky,  Maryland,  and  Tennessee;  the  establishment  and 
maintenance  of  meadows  and  pastures,  Kentucky,  Missouri,  Nebraska, 
North  Carolina,  and  Tennessee;  the  value  of  farm  crops  as  feed  for 
beef  cattle,  with  Missouri;  testing  newly  introduced  forage  plants, 
Nebraska  and  North  Carolina;  testing  annual  hay  crops,  Nebraska 
and  Tennessee;  experiments  with  fertilizers,  Tennessee ;  experiments 
on  haymaking,  Tennessee;  grasses  and  forage  plants  with  partial  irri- 
gation in  the  arid  regions,  Utah;  grasses  for  wet  and  overflowed  lands, 
Vermont;  grasses  and  forage  plants  for  alkali  soils,  Wyoming. 

We  are  conducting  experiments  in  cooperation  with  farmers  in 
Texas  on  the  best  methods  of  exterminating  Johnson  grass.  This 
work  is  under  the  immediate  charge  of  the  Agrostologist.  We  are 
investigating  the  cropping  systems  in  vogue  in  various  parts  of  the 
country  and  studying  the  relation  between  the  cultivation  of  forage 
plants  and  their  utilization  upon  the  farm  as  stock  feed  and  the  main- 
tenance of  soil  fertility.  We  are  attempting  to  produce  a  new  legume 
that  shall  grow  erect  like  the  soy  bean,  hold  its  leaves  well  in  hay- 
making, produce  an  abundance  of  seed  valuable  for  feed  and  easily 
harvested,  and  have  a  stalk  which  can  be  made  into  palatable  hay. 
We  hope  to  do  this  by  crossing  available  varieties  of  either  cowpeas 
or  soy  beans.     We  are  planning  to  do  both. 

Mr.  P.  L.  Ricker  has  taken  general  charge  of  the  herbarium  and 
attends  to  the  determination  of  miscellaneous  grasses  as  they  are 
sent  in. 

The  clerical  force  of  the  office,  in  addition  to  attending  to  the  cor- 
respondence of  the  office,  will  collect  and  index  information  on  grasses 
and  forage  plants,  and  will  map  the  distribution  of  a  number  of  the 
more  important  ones. 

P0M0L0GICAL  INVESTIGATIONS. 

To  accommodate  the  rapidly  increasing  work  of  this  office  the 
various  lines  of  activity  in  pomological  investigation  were  divided  at 
the  beginning  of  the  fiscal  year  into  two  somewhat  distinct  groups 
under  the  general  direction  of  the  Pomologist,  Col.  G.  B.  Brackett. 
The  first  of  these  groups  includes  the  very  heavy  routine  work  of 
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correspondence,  administration,  and  laboratory,  including  the  exami- 
nation, identification,  description,  illustration,  and  modeling  of  fruits 
for  record,  as  well  as  the  preparation  of  the  varietal  index  of  fruit 
varieties.  The  second  group,  which  is  designated  under  the  subhead 
"  Pomological  field  investigations,"  includes  the  subjects  of  fruit  mar- 
keting and  storage,  viticultural  investigations,  and  fruit  district 
investigations.  The  work  of  the  first  group  is  directed  by  the  Pomolo- 
gist in  person ;  that  of  the  second  by  the  Pomologist  in  charge  of  field 
investigations,  Mr.  William  A.  Taylor.  The  following  outline  of  the 
work  of  this  ofiice  has  been  submitted  by  the  Pomologist : 

ROUTINE   WORK. 

The  general  routine  work  of  this  ofiice  has  been  heavier  than  in  any 
previous  year,  and  has  yielded  important  and  interesting  results.  The 
personal  correspondence  with  individuals  in  relation  to  pomological 
topics  shows  a  material  increase,  notwithstanding  the  fact  that  a  large 
proportion  of  ordinary  correspondence  is  accomplished  through  the 
agency  of  circulars.  More  than  13,000  letters  have  been  written  dur- 
ing the  y ear.  The  receipts  of  specimens  were  considerably  heavier 
than  in  any  previous  year,  and  represented  48  different  States,  Terri- 
tories, and  dependencies,  as  well  as  12  foreign  countries.  A  large 
proportion  of  the  fruits  received  was  sent  by  the  growers  for  identifi- 
cation, and  of  these  it  is  gratifying  to  state  that  fully  75  per  cent  were 
satisfactorily  named  for  the  senders. 

In  cooperation  with  the  ofiice  of  Seed  and  Plant  Introduction,  seeds, 
scions,  or  vines  of  a  large  number  of  fruit  varieties  from  foreign  coun- 
tries have  been  distributed  to  private  experimenters  and  experiment 
stations  in  different  parts  of  the  country.  The  more  important  fruits 
distributed  through  the  agency  of  this  ofiice  have  been  as  follows: 
Apple,  350  varieties;  grape,  75  varieties;  pecan,  19  varieties.  A 
cooperative  test  of  the  relative  adaptability  of  Mazzard  and  Mahaleb 
stocks  for  the  cherry  in  the  South  has  been  started,  the  plantings  being 
located  in  Virginia,  West  Virginia,  and  Tennessee.  In  a  few  instances 
material  of  this  sort  has  been  purchased  for  distribution,  though  by 
far  the  larger  portion  of  the  material  distributed  has  been  donated  by 
generous  originators  or  fruit  growers  who  desire  to  have  their  prom- 
ising varieties  tested  in  other  sections  than  their  own.  In  coopera- 
tion with  the  Horticulturist  of  the  Bureau,  about  400  varieties  of  the 
apple  have  been  root  grafted  as  a  nucleus  for  an  orchard  of  standard 
varieties  on  the  newly  acquired  Arlington  Farm.  Work  along  this 
line  will  be  continued  and  increased  during  the  coming  year. 

In  the  regular  routine  work  of  the  ofiice  more  than  700  fruits  have 
been  described,  nearly  400  have  been  painted,  somewhat  over  300 
models  have  been  added  to  the  collection,  and  about  1,300  herbarium 
specimens  have  been  added  to  the  varietal  herbarium  during  the  year. 

The  work  has  been  continued  on  the  varietal  index,  with  special 
reference  to  completing  the  catalogue  of  the  apple  at  the  earliest  pos- 
sible date.  This  is  regarded  as  our  most  important  economic  fruit, 
and  the  one  in  which  the  greatest  confusion  as  to  names  exists  among 
growers.  An  additional  feature  of  this  index  is  being  developed  in 
the  way  of  an  historical  index,  in  which  are  recorded  as  many  of  the 
authentic  historical  facts  relating  to  fruit  varieties  as  can  be  located 
in  literature  or  through  correspondence.  The  usefulness  of  this  fea- 
ture has  already  been  frequently  demonstrated  in  the  current  work  of 
the  ofiice. 
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POMOLOGICAL   FIELD   INVESTIGATIONS. 


FRUIT   AND   VEGETABLE   MARKETING. 


Under  this  head  a  series  of  investigations  and  experiments  has 
been  conducted  looking  toward  the  development  of  export  trade  in 
American  fruits  and  vegetables,  and  the  improvement  of  methods  of 
handling  and  storing  these  products,  both  for  domestic  and  foreign 
use. 

Through  experimental  shipments  made  in  cooperation  with  fruit 
growers  in  New  York,  Virginia,  and  West  Virginia,  certain  important 
facts  have  been  pointed  out  that  are  likely  to  have  influence  upon  the 
development  of  export  trade. 

Thus,  through  an  experimental  shipment  of  Bartlett  pears  made 
from  Niagara  County,  N.  Y. ,  to  London,  in  September,  1901,  in  coopera- 
tion with  seven  members  of  the  New  York  State  Fruit  Growers'  Asso- 
ciation residing  there,  it  was  demonstrated  that  with  proper  care  in 
picking,  packing,  and  forwarding,  fchis  variety  can  be  laid  down  in 
good  condition  in  the  London  market.  With  this,  as  with  other  early 
and  perishable  fruits,  ocean  refrigeration  is  essential,  and  for  locali- 
ties as  distant  from  the  seaboard  as  the  one  in  question,  refrigerator- 
car  service  to  the  steamer  side  is  important.  In  the  experiment 
referred  to,  an  effort  was  made  to  determine  what  style  of  package  is 
best  adapted  to  the  export  shipment  of  this  variety  of  pear,  whether 
wrapping  of  the  fruit  is  either  necessarjr  or  desirable,  and  whether 
the  demand  for  fruit  of  this  character  at  the  season  when  the  fruit 
must  be  marketed  is  likely  to  be  sufficient  to  warrant  commercial 
shipments.  To  test  these  points,  a  quantity  equal  to  about  50  barrels 
of  Bartlett  pears,  grown  by  the  seven  gentlemen  referred  to,  was  care- 
fully graded  and  packed  in  a  single  packing  house,  under  the  super- 
vision of  a  representative  of  the  Department,  to  insure  uniformity  in 
grading  and  quality.  This  fruit  was  packed  in  three  styles  of  pack- 
age, the  ordinary  barrel  commonly  used  in  that  section,  a  40-rjound 
box,  and  a  20-pound  half  box.  Part  of  the  fruit  in  each  kind  of  pack- 
age was  wrapped  with  waxed  paper,  the  remainder  being  forwarded 
without  wrapping,  in  the  ordinary  way.  The  shipment  was  forwarded 
to  New  York  in  a  refrigerator  car  and  was  transferred  at  that  point  to  a 
refrigerated  compartment  on  the  steamer  Minneliaha,  with  instructions 
to  hold  the  temperature  at  36°.  It  was  consigned  to  a  prominent  fruit 
house  in  London,  with  instructions  to  make  careful  examination  of 
the  several  lots,  and  report  on  their  relative  condition;  then,  to  sell 
each  upon  its  merits.  The  fruit  was  reported  in  excellent  condition 
on  arrival  and  was  sold  at  prices  that  yielded  the  following  net  returns 
at  the  packing  house  in  western  New  York  for  the  "standard"  grade 
after  all  transportation  and  sales  charges  were  paid : 


Package. 

Net  returns. 

Gain  due 

Un- 
wrapped. 

Wrapped. 

to  wrap- 
ping. 

Barrel 

$4.22 
.83 
.38£ 

$4.91 
1.52 

.72 

$0.69 

40-pound  box 

.69 

.33^ 

The  experiment  was  not  decisive  as  to  the  relative  merit  of  the 
three  kinds  of  package  for  this  fruit,  but  the  receivers  favor  the  box 
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and  half  box  in  comparison  with  the  "barrel.  The  necessity  for  wrap- 
ping was  strongly  brought  out,  however,  as  the  actual  net  gain  due 
to  wrapping,  ascertained  by  deducting  the  cost  of  paper  and  labor,  as 
nearly  as  could  be  determined,  amounted  to  2  per  cent  with  barrels, 
62  per  cent  with  boxes,  and  63  per  cent  with  half  boxes  on  fruit  of 
exactly  the  same  quality.  The  prices  realized  for  the  wrapped  fruit 
were  very  satisfactory,  indicating  that  with  proper  ocean  service  the 
exportation  of  Bartlett  pears  in  seasons  when  that  variety  is  in  sur- 
plus will  be  worthy  of  the  attention  of  growers  and  shippers. 

In  sharp  contrast  with  the  marked  beneficial  results  of  wrapping 
Bartletts  were  the  negative  results  on  Kieffer  pears  obtained  in  a  test 
shipment  of  that  fruit  made  from  Winchester,  Va.  Ten  barrels  of 
this  fruit  were  forwarded  by  ordinary  freight  to  New  York  early  in 
October,  and  thence  in  common  stowage  to  London,  via  Southampton. 
Part  of  the  fruit  in  this  shipment  was  wrapped  with  white  print 
paper,  part  with  parchment  paper,  and  the  remainder  went  unwrapped. 
The  account  sales  showed  no  difference  in  price,  indicating  that  with 
this  pear,  for  immediate  sale,  at  least,  wrapping  is  unnecessary.  The 
price  realized  on  this  shipment — $5.84  j>er  barrel  in  London,  netting 
$3.57  per  barrel  at  Winchester,  Va. — was  very  satisfactory.  The 
outlook  for  profitable  exportation  of  well-grown  and  well-colored  fruit 
of  this  widely  planted  commercial  pear  appears  good. 

A  small  shipment  of  Bilyeu  peaches  was  made  in  October  from  West 
Virginia,  with  a  view  to  testing  the  demand  for  late  fruit  in  London. 
It  was  packed  in  6-basket  carriers,  each  peach  being  Avrapped,  and 
was  forwarded  by  express  to  New  York  without  ice.  Through  the 
courtesy  of  the  steamship  officials  space  was  secured  for  the  shipment 
in  the  steward's  refrigerator  on  the  steamer  Si.  Louis  from  New  York, 
October  16.  The  shipment  reached  London  October  25,  and  was  sold 
at  auction  on  the  same  day.  The  fruit  was  reported  to  show  some 
discoloration  on  arrival,  but  sold  at  an  average  price  of  $5.48  per  car- 
rier containing  about  3  pecks,  netting  at  the  shipping  point  about 
$4.50  per  bushel  after  all  expenses  were  paid.  As  late  peaches  of 
good  size,  color,  and  shipping  quality  are  largely  grown  in  the  Alle- 
gheny and  Blue  Ridge  peach  districts,  the  opportunity  for  a  profitable 
outlet  for  their  product  in  this  direction  is  encouraging. 

In  vegetables  the  experimental  export  work  was  confined  to  the  sweet 
potato.  In  cooperation  with  the  Bureau  of  Animal  Industry  a  series 
of  semimonthly  shipments  of  this  vegetable  were  made  from  Virginia 
and  New  Jersey  during  the  autumn  and  early  winter.  One  lot  of  100 
barrels  was  shipped  and  stored  in  London  to  determine  the  storage 
durability  after  shipment.  It  was  demonstrated  that  from  points  con- 
veniently situated  as  regards  railroad  transportation  to  the  seaboard 
this  vegetable  can  be  safely  shipped  direct  from  the  field  in  ventilated 
barrels  and  forwarded  in  common  stowage.  Later  in  the  season  wrap- 
ping with  paper  appears  to  prolong  the  durability,  and  therefore  to 
lessen  the  risk.  Though  this  is  comparatively  an  unknown  vegetable 
in  British  markets,  London  dealers  are  of  the  opinion  that  a  gradually 
increasing  trade  can  be  developed  there.  At  the  present  time  prices 
are  high  and  the  consumption  is  therefore  necessarily  restricted. 
Leaflets  on  the  uses  of  sweet  potatoes  in  cooking  are  distributed  with 
the  product,  and  the  effort  to  familiarize  consumers  with  its  merits  is 
believed  to  be  worthy  of  continuation. 
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FRUIT  STORAGE. 

The  work  on  fruit  storage,  which  has  been  in  charge  of  Mr.  G.  Harold 
Powell,  assistant  pomologist,  was  mainly  limited  to  pears  and  winter 
apples.  The  problems  to  which  particular  attention  was  directed  were 
the  cold-storage  requirements  of  the  Kieffer  pear  and  the  control  of 
"scald"  in  a  number  of  commercial  varieties  of  winter  apples. 

With  the  Kieffer  pear  an  effort  was  made  to  determine  by  compara- 
tive tests  the  proper  stage  of  ripeness  for  picking,  the  method  of  hand- 
ling necessary,  the  most  suitable  temperature  for  storage,  and  the 
relative  durability  of  wrapped  and  unwrapped  fruit  under  different 
conditions.  While  the  results  of  a  single  season  can  not  be  taken  as 
final,  it  has  been  demonstrated  that  a  delay  of  ten  da}7s  in  storing 
after  the  fruit  is  picked  and  packed  is  sufficient  to  account  for  its 
rapid  deterioration  in  storage  within  thirty  days  thereafter  at  any  prac- 
ticable temperature,  while  fruit  from  the  same  trees  stored  immediate^ 
after  picking  in  the  same  temperature  was  held  in  perfectly  sound 
condition  for  a  period  of  five  months.  There  have  been  numerous 
heavy  losses  by  growers  and  dealers  in  this  and  former  years,  which 
in  the  light  of  these  investigations  were  easily  preventable  through 
proper  handling  of  the  fruit. 

Through  carefully  conducted  duplicate  storage  experiments,  made 
with  commercial  varieties  of  apples  at  Washington,  D.  C,  Buffalo, 
N.  Y.,  Champaign,  111.,  and  Kansas  City,  Mo.,  using  fruit  from  Vir- 
ginia, New  York,  Illinois,  Missouri,  Kansas,  and  Arkansas,  certain 
important  facts  have  been  discovered  in  regard  to  methods  of  control- 
ling or  retarding  the  "scald"  which  frequently  does  serious  injury  to 
commercial  apples  otherwise  valuable.  It  has  been  found  that  by 
delaying  the  picking  and  packing  of  the  fruit  until  it  is  well  colored 
and  ripened,  and  storing  at  a  temperature  of  32°  to  33°  in  the  storage 
houses,  the  development  of  the  "scald"  can  be  retarded  for  several 
weeks  or  months  longer  than  by  the  early  picking  generally  recom- 
mended. During  this  time  the  fruit  thus  handled  is  in  perfect  condi- 
tion for  sale  and  consumption.  In  the  case  of  some  such  important 
commercial  varieties,  as  Rhode  Island,  Winesap,  and  York  Imperial, 
the  percentage  of  "scald  "  was  reduced  from  25  to  90  per  cent  by  certain 
methods  of  picking  and  storing  which  did  not  involve  any  material 
increase  in  the  cost  of  handling  the  fruit  either  in  the  orchard  or  stor- 
age house.  Work  along  this  line  will  be  repeated  and  will  be  extended 
to  other  commercial  regions  and  varieties  as  rapidly  as  the  funds 
available  permit,  as  it  is  considered  of  immediate  and  practical 
value  to  orchardists.  A  clear  understanding  of  the  principles 
involved  is  likely  to  largety  increase  the  net  proceeds  of  the  winter 
apple  crop,  and  at  the  same  time  to  afford  the  consumer  a  more  whole- 
some product. 

Comprehensive  varietal  tests  to  determine  the  relative  storage  value 
of  the  newer  varieties  of  apples  have  also  been  conducted  both  with 
fruit  obtained  from  individual  growers  and  with  that  furnished  by 
the  experiment  stations  of  Maine,  New  York,  Virginia,  and  Kansas, 
which  have  actively  cooperated  with  the  Department  in  the  work. 

VITICULTURAL  INVESTIGATIONS. 

The  viticultural  investigations  which  were  begun  in  1899  have  now 
reached  a  stage  where  they  are  developing  rapidly,  and  promise  to  be 
of  distinct  benefit  to  a  large  section  of  the  country.  Mr.  George  C. 
Husmann,  expert  in  viticulture,  is  in  charge  of  these. 
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During  the  year  several  lines  of  viticultural  investigation  have  been 
inaugurated  in  addition  to  those  previously  begun.  A  comprehensive 
descriptive  index  of  varieties  of  Vinifera  grapes,  with  their  full  syno- 
nyms, has  been  commenced  and  will  be  added  to  as  rapidly  as  the  other 
duties  of  the  expert  permit.  A  beginning  has  been  made  in  forming 
a  viticultural  herbarium,  and  nearly  200  varieties  of  grapes  have  been 
received  and  described. 

An  experiment  was  made  early  in  1901  to  determine  the  effect  of  the 
hot-water  dip  sometimes  used  to  rid  grape  cuttings  of  Phylloxera  infes- 
tation. In  this  experiment  grape  cuttings  were  treated  by  dipping  in 
water  at  different  temperatures  from  122°  F.  to  140°  F.  for  varying 
lengths  of  time.  It  was  found  that  no  injury  resulted  from  a  tempera- 
ture of  122°  F.  for  five  minutes.  At  the  same  temperature  a  dip  of  ten 
minutes  resulted  in  decided  injury,  while  at  140°  F.  for  five  minutes 
the  cuttings  were  practically  all  killed.  The  effect  of  the  dip  was 
accurately  determined  by  planting  equal  numbers  of  cuttings,  both  in 
the  open  ground  and  in  the  greenhouse  and  making  observations  upon 
them  as  the  season  progressed. 

An  extensive  experiment  in  bench  and  field  grafting  of  Vinifera 
grapes  of  different  types  and  varieties  on  different  resistant  stocks  has 
been  begun.  This  experiment  is  made  with  a  view  to  determining  as 
promptly  as  possible  the  relative  congeniality  of  different  Vinifera 
varieties  to  different  resistant,  stocks,  as  well  as  the  relative  rooting 
characteristics  and  adaptability  to  different  soils  of  the  latter.  Several 
methods  of  grafting  are  under  test  in  a  comparative  way  in  connection 
with  the  same  experiment.  This  work  is  for  the  present  conducted  at 
Washington,  but  will  have  distinct  bearing  on  future  developments  in 
the  work  in  the  South  Atlantic  States  and  on  the  Pacific  coast. 

The  experimental  vineyards  established  in  1899  in  North  Carolina 
and  Florida  are  now  yielding  very  interesting  and  valuable  results. 
In  Florida  the  distinct  superiority  of  stocks  of  the  Rupestris  type  over 
those  of  the  Riparia  type  on  the  sandy  soils  that  are  representative  of 
a  large  portion  of  the  State  has  been  demonstrated.  A  number  of 
Vinifera  varieties  in  the  collection  at  Earleton  are  considered  exceed- 
ingly promising  and  worthy  of  commercial  planting  in  a  small  way  on 
suitable  stocks  in  favorable  locations  in  that  State. 

In  North  Carolina  the  behavior  of  the  vines  is  less  encouraging. 
This  is  probably  partially  due  to  the  difficulty  in  securing  skilled  labor 
to  care  for  the  experimental  vineyard,  but  appears  to  be  chiefly  due 
to  the  less  favorable  climatic  conditions  in  that  region  during  the  sea- 
son of  1901.  Notwithstanding  the  unfavorable  conditions  which  greatly 
lessened  the  output  of  native  grapes  in  that  section,  a  number  of  Vin- 
ifera varieties  on  resistant  stocks  have  made  good  growth  and  have 
borne  good  crops  for  two  years  past,  indicating  that  there  is  still  a 
possibility  of  their  successful  culture  in  that  section.  Some  of  them 
have  produced  better  crops  and  better  fruit  than  either  the  Niagara  or 
Delaware,  the  leading  commercial  varieties  of  the  region,  and  have 
proved  less  subject  to  black  rot  than  the  Niagara. 

In  connection  with  the  effort  to  develop  choice  table  grapes  in  the 
South  a  considerable  number  of  cuttings  and  vines  of  different  varie- 
ties have  been  distributed  to  individuals  and  experiment  stations. . 
An  investigation  of  the  methods  of  manufacture  of  unfermented 
grape  juice,  its  use,  its  effects  on  the  human  system,  and  its  impor- 
tance as  a  commercial  product  has  been  instituted.  Rapid  progress 
has  recently  been  made  in  this  line  of  manufacture,  and  unfermented 
grape  juice  is  now  an  important  article  of  commerce.     Some  changes 
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in  the  methods  of  manufacture  appear  to  be  necessary  to  insure  a 
uniformly  wholesome  and  reliable  article.  A  bulletin  on  this  subject 
has  been  prepared  by  Mr.  Husmann,  in  which  the  methods  of  manu- 
facture and  care  are  briefly  described  and  the  more  important  steps 
necessary  to  insure  good  results  are  pointed  out. 

An  experiment  in  the  pot  culture  of  Vinifera  grapes  under  glass, 
both  on  their  own  roots  and  on  resistant  stocks,  has  been  inaugurated 
in  cooperation  with  the  Horticulturist  of  the  Bureau. 

FRUIT   DISTRICT   INVESTIGATIONS. 

The  details  of  this  work  are  in  charge  of  Mr.  H.  P.  Gould,  assistant 
pomologist.  The  purpose  of  this  investigation  is  to  determine  as 
accurately  as  possible  the  relative  adaptability  of  commercial  varie- 
ties of  fruits  to  the  important  fruit-producing  regions  of  the  country. 
The  work  is  being  prosecuted  through  correspondence,  field  inspec- 
tion, and  various  lines  of  cooperative  work  with  growers.  Arrange- 
ments have  been  made  with  more  than  700  fruit  growers,  located  in 
different  sections  of  the  United  States  and  British  America,  by  which 
the  blossoming,  vernation,  and  ripening  dates  of  the  important  varie- 
ties of  apples  and  peaches  in  the  several  localities  are  being  recorded. 
These  cooperative  observers  are  also  making  definite  reports  on  the 
important  points  of  elevation,  slope,  character  of  soil,  etc.,  where  the 
trees  are  located,  and  it  is  anticipated  that  through  this  agency  very 
valuable  data  can  be  assembled  for  comparison  and  correlation  at  the 
close  of  the  season. 

During  the  autumn  of  1901  a  careful  orchard-to-orchard  survey  was 
made  of  an  area  in  the  Piedmont  and  mountain  regions  of  Virginia 
from  the  Staunton  to  the  James  rivers,  with  a  view  to  determining  the 
orchard  conditions  there.  A  considerable  portion  of  the  area  selected 
had  been  mapped  by  the  Bureau  of  Soils  earlier  in  the  season,  and 
careful  comparative  notes  were  kept  on  the  relative  behavior  of  va- 
rieties on  different  soils.  It  is  intended  to  extend  this  work  as  rap- 
idly as  possible  northward  and  southward  from  the  area  selected, 
which  was  mainly  in  Bedford  County,  Va.,  with  a  view  to  accurately 
mapping  the  areas  found  especially  adapted  to  the  culture  of  the 
apple  and  the  peach.  The  region  visited  last  year  will  be  revisited 
during  the  present  season,  in  order  to  verify  or  correct  the  original 
observations. 

As  the  soil  conditions,  elevation,  and  exposure  are  important  fac- 
tors in  determining  the  relative  adaptability  of  varieties  to  locations, 
the  soil  maps  of  the  Bureau  of  Soils  and  the  contour  maps  of  the 
United  States  Geological  Survey,  as  well  as  the  climatic  records  of 
the  Weather  Bureau,  are  found  of  particular  value  in  this  connection. 
This  work  is  believed  to  be  of  distinct  and  far-reaching  importance, 
as  it  is  likely  to  exert  a  profound  influence  upon  the  commercial 
planting  of  the  future.  It  is  therefore  desired  to  extend  it  as  rapidly 
as  possible  to  other  important  fruit-growing  sections,  and  to  place  the 
results  of  the  investigations  in  the  hands  of  the  public  at  the  earliest 
possible  date. 

The  phenological  work  above  referred  to  is  also  of  distinct  impor- 
tance, as  the  relative  dates  of  blossoming  and  ripening,  taken  in  con- 
nection with  the  dates  of  last  killing  frosts  in  spring  and  the  first 
hard  frosts  in  fall,  frequently  determine  the  adaptability  of  a  variety 
to  a  particular  site  or  section.  It  is  realized  that  work  of  this  charac- 
ter must  extend  over  a  considerable  period  of  years  to  make  safe  con- 
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elusions  possible,  but  it  is  believed  that  by  personal  conference  with 
intelligent  growers  and  by  examination  of  the  trees  already  in 
orchards  valuable  time  can  be  saved  and  reasonably  safe  conclusions 
outlined  much  earlier  than  would  otherwise  be  possible. 

One  of  the  most  important  features  of  the  work  of  the  past  season 
was  the  discovery  that  a  very  large  number  of  standard  varieties  of 
apples  in  the  section  which  was  investigated  are  grown  under  incor- 
rect names.  There  can  be  no  reasonable  doubt  that  the  correction  of 
the  nomenclature  of  these  sorts  through  the  instrumentality  of  field 
workers  and  specimens  submitted  to  the  Pomologist  for  identification 
will  result  in  distinct  benefit  to  the  fruit  growers  of  that  region. 

The  orchards  of  suitably  located  experiment  stations  are  being 
drawn  upon  to  as  large  an  extent  as  possible,  both  for  phenological 
data  and  for  records  of  exj>erience  with  varieties.  The  private 
varietal  collections  of  large  commercial  growers  are  also  being  utilized 
in  this  way  in  several  States. 

CURRENT  WORK. 

Work  for  the  current  year  is  proceeding  somewhat  closely  along 
lines  followed  during  the  year  just  past.  A  larger  appropriation  has 
made  possible  an  extension  of  several  lines,  though  the  number  of 
problems  demanding  early  attention  is  so  great  that  the  funds  pro- 
vided are  found  insufficient.  The  general  routine  work  of  the  office 
may  be  expected  to  show  a  steady  and  rapid  increase,  as  the  several 
lines  of  field  investigation  bring  a  larger  number  of  fruit  growers  into 
touch  with  the  Department  in  each  successive  year.  The  fruit  mar- 
keting and  storage  work  will  be  pushed  to  the  fullest  possible  extent 
with  the  means  available.  The  principal  experimental  export  work 
contemplated  for  the  year  deals  with  summer  and  winter  apples  and  with 
peaches,  summer  and  late  fall  pears,  pineapples,  and  cranberries,  among 
fruits;  and  sweet  potatoes  and  winter  squashes,  among  vegetables. 
The  primary  objects  sought  to  be  determined  in  these  shipments  are: 

(1)  The  practicability  of  delivering  these  products  in  foreign  mar- 
kets in  sound  condition. 

(2)  The  probable  demand  for  them  in  those  markets. 

(3)  The  prices  obtainable  and  the  relative  cost  of  packing  and 
transporting  the  products. 

Single  shipments  of  a  particular  fruit  are,  of  course,  insufficient  to 
base  conclusions  urjon,  and  repeated  shipments  of  each  fruit  tested 
are  being  planned  in  cooperation  with  growers  and  dealers.  Studies 
of  the  practicability  of  exporting  fruit  that  has  been  held  for  a  con- 
siderable period  in  refrigerated  storage  will  also  be  made. 

In  fruit  storage  a  number  of  interesting  and  very  important  prob- 
lems are  under  investigation.  One  of  these  relates  to  the  control  of 
barrel  scald  in  apples  through  proper  methods  of  picking,  packing, 
forwarding,  and  storage.  Another  relates  to  the  relative  storage 
durability  of  apples  grown  on  young  as  compared  with  old  trees, 
sprayed  with  unsprayed  trees,  cultivated  with  uncultivated  soils. 
Other  problems  relate  to  the  storage  durability  of  pears  and  peaches 
and  the  best  methods  of  picking,  packing,  and  forwarding  these 
fruits  to  storage,  as  well  as  the  question  of  the  best  temperatures  in 
which  to  store  them.  The  various  interests  involved,  including  the 
fruit  growers,  transportation  companies,  and  warehousemen,  are 
cooperating  with  the  Department  in  a  gratifying  way,  and  important 
and  valuable  results  are  anticipated  from  this  line  of  work.     The 
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viticultural  investigations  planned  for  tlie  future  comprise  the  main- 
tenance of  the  existing  stations  and  experimental  plots,  together  with 
the  thorough  investigation  of  the  native  grape  production  in  the 
Southern  States,  and  a  preliminary  survey  of  the  important  commer- 
cial grape  sections  of  the  Pacific  coast.  The  fruit  district  investi- 
gations will  be  extended  to  cover  a  larger  area,  and  it  is  expected 
that  in  addition  to  the  work  now  under  way  in  the  Allegheny  Moun- 
tain region  work  will  be  begun  in  the  Ozark  region  of  Missouri  and 
Arkansas. 

HORTICULTURAL  INVESTIGATIONS. 
GARDENS   AND    GROUNDS. 

This  work  is  in  charge  of  Prof.  L.  C.  Corbett,  the  Horticulturist  of 
the  Bureau,  who  submits  the  accompanying  statement  of  results  accom- 
plished during  the  year : 

The  area  occupied  by  the  gardens  and  grounds  of  the  Department 
of  Agriculture  comprises  nearly  33  acres.  A  large  portion  of  this 
reserve  is  park  area,  planted  for  the  most  part  with  native  ornamental 
and  economic  trees  and  shrubs,  arranged  in  groups  according  to  their 
botanical  affinities  as  well  as  to  conform  to  the  principles  of  landscape 
gardening.  The  care  and  maintenance  of  a  park  area  of  this  extent 
requires  careful  judgment  and  skill  on  the  part  of  the  superintendent 
as  well  as  the  labor  of  a  considerable  force  of  workmen. 

LAWNS. 

The  maintenance  and  reconstruction  of  lawns  on  areas  either  fully 
exposed  to  the  sun  or  those  densely  shaded  by  overhanging  branches 
is  a  problem  of  interest  to  everyplace  holder  as  well  as  park  superin- 
tendent. Because  of  the  exceptional  soil  conditions  of  the  District  of 
Columbia  the  maintenance  of  a  creditable  lawn  is  rendered  difficult. 
In  order,  therefore,  to  throw  some  light  upon  this  problem,  different 
methods  of  preparing  the  soil  and  of  sowing  the  seed,  as  well  as  the 
time  of  seed  sowing,  are  being  tested  on  the  grounds.  In  this  connec- 
tion, the  vital  points  of  time  and  manner  of  applying  water  to  the  lawns 
are  receiving  attention. 

ECONOMIC  PLANTS  UNDER  GLASS. 

In  addition  to  the  outdoor  plantation  of  trees  and  shrubs,  a  large 
collection  of  tropical  and  subtropical  plants  is  maintained  under  glass. 
As  opportunity  and  means  will  permit,  it  will  be  the  aim  to  bring 
together  in  this  collection  all  the  economic  plants  of  the  dependencies 
of  this  country,  as  well  as  from  various  horticultural  regions  of  the 
United  States. 

FOREIGN   GRAPES. 

In  addition  to  the  general  collection  of  economic  plants  above 
referred  to,  a  house  26  by  136  feet  in  extent  is  devoted  to  foreign 
grapes,  representing  among  its  varieties  some  of  the  best  wine,  des- 
sert, and  raisin  grapes  of  Europe.  This  collection,  although  a  valu- 
able one,  contains  many  sorts  which  during  late  years  have  been 
supplanted  by  more  valuable  new  ones,  and  it  is  proposed  to  modify 
the  present  collection  by  eliminating  some  of  the  less  valuable  and 
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substituting  therefor  the  newer  and  more  desirable  sorts  not  only  for 
the  purpose  of  showing  the  best  that  Europe  has  to  offer,  but  in  order 
that  we  may  test  them  under  house  conditions  in  the  United  States. 
The  collection  will  be  modified  in  another  important  feature  by  graft- 
ing a  large  number  of  new  sorts  on  the  vines  already  established, 
the  object  being  to  test  the  various  methods  of  top  grafting  the  grape 
and  at  the  same  time  double  or  treble  the  existing  variety  collection 
without  extending  the  area. 

The  problem  of  growing  grapes  in  pots,  as  a  catch  crop  for  houses 
devoted  to  the  forcing  of  flowers  and  vegetables  during  the  winter 
season,  is  now  receiving  attention. 

TROPICAL    FRUITS. 

In  addition  to  the  grapery,  there  is  upon  the  grounds  a  house,  24  by 
101  feet  in  extent,  devoted  to  the  growth  of  subtropical  tree  fruits.  In 
this  collection  are  a  number  of  sorts  of  oranges,  the  most  noteworthy 
among  which  is  a  Bahia  or  Washington  navel  tree,  one  of  the  original 
importations  upon  which  the  whole  citrus  industry  of  California  has 
been  built  up.  The  collection  also  contains  lemons,  grape  fruit  or 
shaddocks,  and  mandarin  and  tangerine  oranges  from  Jafjan.  There 
are  also  two  bearing  guava  plants,  one  bearing  loquat  and  a  large  col- 
lection of  the  choicest  foreign  varieties  of  this  fruit  brought  in  through 
the  office  of  Seed  and  Plant  Introduction. 

ROSES. 

Another  house,  24  by  101  feet,  is  now  given  up  to  the  culture  of 
roses.  The  work  here  consists  of  a  study  of  the  best  methods  of  prop- 
agating the  rose.  This  involves  a  test  of  the  comparative  merits  of 
flowering  and  blind  wood,  as  well  as  a  study  of  the  best  character  of 
wood  of  each  sort,  the  best  season  of  the  year  for  making  cuttings 
for  continuous  bloom,  as  well  as  an  investigation  of  the  comparative 
merits  of  various  devices  and  mediums  in  which  to  strike  the  cuttings. 
The  value  of  crown  and  root-grafted  roses  is  also  made  a  part  of  this 
study.  As  an  incident  to  the  rose  work,  the  development  of  new 
forms  is  constantly  under  way. 

CARNATIONS. 

With  this  valuable  commercial  plant  the  work  is  being  pushed  along 
on  much  the  same  plan  above  outlined  for  the  rose.  New  methods  of 
culture  which  shall  secure  earlier,  larger,  and  more  abundant  bloom 
for  a  given  area  are  being  tested.  The  results  indicate  that  much  less 
loss  from  disease  will  follow  than  when  ordinary  field  culture  is  prac- 
ticed. A  more  extended  test  of  the  plan  under  varying  conditions  is 
contemplated  before  it  is  recommended  for  commercial  concerns.  For 
the  amateur,  however,  it  will  prove  far  superior  to  the  ordinary  plan 
now  in  vogue.  As  a  side  issue  to  the  cultural  work,  new  seedling  sorts 
are  constantly  being  developed,  with  the  hope  of  securing  something 
which  shall  be  superior  to  the  sorts  now  in  general  cultivation.  The 
importance  of  the  work  along  floricultural  lines  is  shown  by  the  com- 
mercial returns.  Cut  flowers  wholesaled  in  the  city  of  New  York 
alone  during  1901  amounted  in  value  to  82,750,000,  and  it  is  safe  to 
say  that  one-half  of  this  sum  was  expended  for  roses  and  carnations. 
The  value  of  these  crops  would  justify  the  expenditure  of  an  amount 
greater  than  is  annually  set  apart  for  the  entire  maintenance  of  the 
Experimental  Gardens  and  Grounds. 
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EASTER   LILIES. 

It  is  estimated  that  about  $250,000  are  annually  expended  in  the 
purchase  and  forcing  of  the  Easter  or  Bermuda  liiy.  Yet  growers 
complain  that  there  is  no  profit  in  the  business,  due  mainly  to  the 
failure  of  the  bulbs  to  produce  satisfactory  bloom.  As  high  as  40  per 
cent  loss  has  been  reported,  while  20  per  cent  is  about  the  average. 
Notwithstanding  these  heavy  losses,  the  demand  for  the  lily  forces  the 
growers  into  cultivating  it  in  order  to  hold  their  trade,  even  though 
this  branch  of  the  business  is  carried  on  at  an  actual  loss.  The  work 
which  the  Department  now  has  under  way  bids  fair  to  solve  this  diffi- 
culty. If  success  is  ultimately  attained,  this  hazardous  branch  of  the 
florist's  business  will  be  made  remunerative,  and  lily  forcing  as  an 
industry  will  grow  in  proportion  to  the  increment  of  profit  which  can 
be  shown. 

VIOLETS. 

As  a  result  of  the  demand  for  the  violet  and  the  price  which  it  com- 
mands in  the  market,  nearly  every  person  interested  in  a  general  sup- 
ply of  cut  flowers  grows  or  attempts  to  grow  violets,  while  many  others 
make  violet  culture  their  specialty  and  main  dependence.  In  conse- 
quence of  the  many  failures  which  are  annually  reported  in  this  line, 
the  work  of  the  Experimental  Gardens  and  Grounds  has  been  extended 
to  include  a  test  of  the  methods  of  culture  and  varieties  of  violets  best 
suited  for  commercial  growing.  As  a  beginning  in  this  direction  two 
houses  have  been  erected  and  so  arranged  that  the  various  conditions 
of  soil,  heat,  and  moisture  demanded  by  the  violet  can  be  studied.  A 
variety  collection,  comprising  all  of  the  commercial  sorts  of  both  the 
United  States  and  Europe,  has  been  brought  together  for  the  purpose 
of  determining  their  fitness  for  commercial  work  and  their  value  as 
parent  stock  for  new  varieties. 

The  work  along  floricultural  lines  will  be  broadened  and  developed 
as  rapidly  as  the  means  of  the  office  will  permit.  This  line  of  endeavor, 
while  a  decided  departure  from  the  former  work  of  experimental  gar- 
dens and  grounds,  is  justified  by  the  enormous  outlay  of  capital 
involved  in  the  growth  and  forcing  of  flowers,  and  also  from  the  fact 
that  the  business  is  general,  scattered  through  every  State  and  Terri- 
tory of  the  Union,  though  there  is  scarcely  enough  in  any  one  State  to 
justify  any  considerable  outlay  for  such  work  by  the  State  experiment 
stations.  The  problems  and  difficulties  of  the  florist,  if  they  are  to 
be  solved,  must  be  taken  up  and  worked  out  at  the  experimental 
gardens. 

COOPERATIVE   WORK. 

The  plan  of  cooperation  outlined  in  the  report  of  the  Experimental 
Gardens  and  Grounds  for  the  year  ended  June  30,  1901,  is  being  car- 
ried out  as  rapidly  and  fully  as  the  work  of  the  Department  demands 
and  the  facilities  will  permit. 

GRASS   GARDENS. 

An  area  upon  the  grounds  has  for  several  years  been  set  apart  for 
the  use  of  the  Agrostologist.  The  use  to  which  the  area  has  been 
devoted  is  that  of  growing  various  meadow  and  pasture  grasses, 
together  with  a  limited  number  of  the  more  important  forage  crops. 
Upon  another  area  there  has  been  planted  in  an  attractive  manner  a 
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border  of  the  various  ornamental  grasses,  which  serve  well  to  illus- 
trate the  value  of  these  plants  for  decorative  purposes.  These  two 
plantations  form  educational  exhibits  of  more  than  ordinary  interest. 

PLANT   INFIRMARY. 

In  order  to  facilitate  the  work  of  vegetable  pathology,  one  of  the 
plant  houses  of  the  range  upon  the  grounds  is  devoted  to  plants  grown 
for  the  purpose  of  studying  the  diseases  which  affect  them,  as  well  as 
the  physiological  influence  of  these  diseases  upon  the  health,  vigor, 
and  fruitfulness  of  the  host  plant.  For  want  of  a  better  term  this 
house  has  been  designated  the  infirmary. 

SEED    AND    PLANT   INTRODUCTION. 

Annually  a  large  variety  of  plants  of  value  are  brought  to  the  prop- 
agating houses  of  Gardens  and  Grounds  through  the  activity  of  the 
office  of  Seed  and  Plant  Introduction.  Usually  these  plants,  seeds, 
and  cuttings  are  sent  in  small  quantit}' — sometimes  a  single  scion  or 
cutting  forms  the  only  starting  point— and  as  these  are  too  frequently 
in  poor  condition  after  a  journey  perhaps  extending  halfway  around 
the  world,  it  requires  the  utmost  care,  skill,  and  judgment  to  insure 
the  growth  of  such  material.  Mr.  George  W.  Oliver,  the  expert  in 
charge  of  this  branch,  has  been  exceptionally  successful  with  this 
material,  and  a  great  majority  of  the  importations  have  been  preserved 
and  increased.  Among  the  more  noteworthy  importations  of  the  year 
are  a  large  and  choice  collection  of  loquats  from  northern  Africa. 
Several  hundred  plants  have  already  been  secured  from  this  stock, 
and  the  work  is  still  in  progress.  These  sorts  are  said  to  be  much 
superior  to  those  now  cultivated  in  the  United  States.  If  the  varie- 
ties prove  equal  to  the  claim  made  for  them  by  our  foreign  agents, 
the  loquat  industry,  which  is  already  of  decided  economic  importance, 
will  be  entirely  revolutionized  and  made  much  more  remunerative. 

The  question  of  the  best  method  of  propagating  these  foreign  fruits 
is  one  of  great  importance,  for  the  commercial  success  of  an  industry 
frequently  hinges  on  this  point.  Up  to  the  present  time  the  difficul- 
ties connected  with  the  successful  propagation  of  the  more  desirable 
sorts  of  the  mango  have  defeated  the  successful  commercial  cultiva- 
tion of  this  fruit  in  America.  Our  work  with  this  plant  leads  us  to 
believe  that  the  difficulty  has  in  great  part  been  overcome  and  that 
desirable  sorts  will  soon  replace  the  indifferent  seedlings. 

In  addition  to  the  loquats  above  meutioned  extensive  additions  have 
been  made  to  the  collection  of  foreign  grapes,  figs,  and  citrus  fruits, 
over  50  varieties  of  the  latter  having  been  successfully  propagated 
and  distributed  during  the  year. 

The  candle  nut  (Aleurites  triloba)  has  been  grown  and  distributed 
in  those  portions  of  the  United  States  and  the  Hawaiian  Islands  con- 
sidered best  suited  to  its  development.  If  a  success,  this  will  add 
another  nut  of  economic  value  to  our  already  long  list. 

The  carob,  or  St.  John's  bread,  one  of  the  drought-resisting  trees  of 
the  Orient,  has  been  successfully  propagated  in  large  numbers,  about 
10,000  young  seedlings  having  been  grown.  It  is  believed  that  this 
tree  will  prove  of  special  value  as  a  shade  and  ornamental  tree  through- 
out the  dry  regions  of  the  Southwest,  particularly  through  southern 
California,  Arizona,  and  Xew  Mexico. 

The  jack  fruit  (Artocarpus  integrifolia)  has  been  propagated  and 
disseminated  in  southern  Florida,  southern  Texas,  and  southern  Cali- 
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fornia.  While  this  species  is  said  to  produce  a  fruit  less  palatable 
than  the  bread  fruit  (A.  incisa),  the  seeds  when  roasted  have  the 
flavor  of  chestnuts. 

PLANTS  PROPAGATED,  DISTRIBUTED,  ETC. 

During  the  year  there  has  been  a  very  great  increase  in  the  number 
of  plants  propagated  and  distributed  by  the  Gardens  and  Grounds. 
The  following  shows  the  character  and  magnitude  of  this  branch  of 
the  work : 

PLANTS    PROPAGATED    DURING    THE    SEASON    OF   1901     AND    1902    FOR    USE    ON    THE 
GROUNDS   AND   FOR   DISTRIBUTION. 


Name. 


Alternanthera  . . 

Amaranthus 

Abutilon 

Ageratum 

Acalypha. 

Ampelopsis  vine 

Asters 

Antirrhinum 

Begonia 

Coleus 

Celosia 

Chrysanthemum 

Carnation 

Canna  . . 

Centaurea 

Cineraria-.. 

Cosmos 

Clematis 

Dahlia 

Dianthus . .". 

Euonymus 

Fuschia 

Ferns... 

Geranium 

Guava 

Heliotrope 

Iresine. 


Number  of 
varieties, 


4 

1 

L23 

4 
4 
1 
1 
1 
1 
6 
2 
1 
7 
4 
5 
2 
1 
2 


Number  of 
plants, 


3,872 

1,550 

800 

500 

473 

3,267 

2,384 

563 

742 

7,100 

532 

1,694 

3,847 

697 

2,731 

1,973 

763 

10,700 

379 

2,542 

1,739 

312 

519 

3,857 

291 

1,209 

3,734 


Name. 


Grapes  (foreign) 

Lemon 

Mignonette  _-. 

Marigold. 

Nasturtium 

Olive. 

Pandanus 

Pansy 

Phlox 

Pyrethrum 


Ricinus 

Poppy 

Petunia 

Salvia 

Swainsonia 

Stevia 

Sedum 

Shrubs 

Tobacco 

Tea 

Vinca - 

Vines 

Verbena 

Miscellaneous . 


Total 


Number  of 
varieties. 


Number 
of  plants. 


1,373 
547 

1,039 
213 

2,307 
147 

2,492 
857 
229 

5,342 
764 
691 
327 

2,749 
352 
371 

2,213 
14,416 

4,500 
29,341 

1,243 

2,165 

2,704 

1,953 


137,796 


ANNUAL   FLOWERING   PLANTS   ON    GROUNDS. 


Aster 

Dahlia 

Dianthus 

Feverfew 

Gladiolus 

Rudbeckia 

Roses 

Antirrhinum 

Ageratum 

Begonia 

Celosia 

Carnation  . . . 


780 

85 

963 

200 

1,020 
600 

1,800 
213 
100 
100 
232 

2,700 


Cosmos :_  270 

Heliotrope 187 

Mignonette 547 

Marigold 250 

Pansy 1,400 


Phlox 
Poppy-. 

Petunia 

Swainsonia 


325 
250 

72 
293 


Total 12,387 


BEDDING   PLANTS   ON    GROUNDS. 


Abutilon 

Acalypha 

Alternanthera 

Canna 

Coleus 

Cuphea . 


750 

432 

2,740 

654 

2,300 

50 

Geranium . 1 ,  200 


Iresine 


650 


Salvia . 

Amaranthus . 
Centaurea  - . . 
Cineraria 

Sedum 

Verbena 


973 

375 
756 
634 
934 
300 


Total 12,748 
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DISTRIBUTION    OF   PLANTS.    BULBS.  ETC. 

During  the  year  the  customary  distribution  of  plants  has  been 
maintained,  the  records  showing  that  the  following  sorts,  to  the  num- 
ber indicated,  have  been  distributed : 

Bedding  plants 9,  708 

Bulbs: 

Congressional  distribution 98. 874 

Miscellaneous  distribution 25, 520 

Camphor  plants 850 

Chrysanthemums '__■  98 

Citrus  trif oliata 3. 209 

Coffee '    16 

Dracaena 88 

Ferns 173 

Fig  cuttings 2, 150 

Grapevines: 

Congressional  distribution 14,  920 

Miscellaneous  distribution 1, 085 

Greenhouse  plants 331 

Olive  plants 568 

Palms 556 

Privet  cuttings "__  4.850 

Roses 806 

Rubber  plants _- _   561 

Shrubs 1,330 

Strawberry  plants: 

Congressional  distribution 53,  780 

Miscellaneous  distribution 3, 643 

Tea  plants . 4,013 

Trees: 

Congressional  distribution i 22, 319 

Miscellaneous  distribution 1, 866 

Vines 256 

Miscellaneous  plants 3.  532 

Total 255.102 

PLANS   FOR   FUTURE   WORK. 

Every  effort  will  be  made  to  render  the  Experimental  Gardens  and 
Grounds  an  aid  to  horticulturists  of  all  classes.  The  floricultural 
work  with  lilies,  roses,  carnations,  and  violets  now  under  way  will  be 
continued  until  decided  results  have  been  secured.  ISTew  work,  look- 
ing to  the  betterment  of  the  florist's  conditions,  will  be  taken  up  as 
rapidly  as  space  and  force  will  permit. 

Improved  methods  of  propagating  plants,  particularly  those  which 
are  difficult  and  uncertain,  will  be  continually  under  way.  A  plan 
to  establish  and  maintain  a  garden  in  which  wild  plants  possessing 
merit  or  value,  either  for  ornamental,  medicinal,  or  other  economic 
purposes,  has  been  evolved  and  will  be  put  into  operation  during  the 
current  year.  Prof.  Charles  F.  Wheeler,  of  the  Michigan  Agricul- 
tural College,  has  been  placed  in  charge  of  this  novel  feature  of  the 
development  of  the  grounds.  His  attainments  along  this  line  assure 
a  speedy  and  valuable  development  of  the  idea.  The  wild  garden 
will  serve  not  only  to  illustrate  the  value  of  our  native  plants  for 
cultural  purposes,  but  they  will  be  so  grouped  as  to  illustrate  their 
value  for  landscape  effect.  An  important  feature  of  the  work  will 
be  to  determine  the  methods  of  propagating  and  cultivating  these 
wild  plants,  in  order  that  success  may  follow  their  introduction  into 
improved  areas. 
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The  grape  investigations  now  under  way  will  be  continued  and 
further  extended. 

The  system  of  heating  the  greenhouses  upon  the  grounds  will  be 
changed  from  the  old  plan  of  hot  water  in  closed  circuits  and  a  boiler 
for  each  house,  to  steam  from  a  central  heating  plant. 

The  arrangements  of  the  plants  in  the  economic  collection  will  be 
remodeled  so  as  to  be  more  instructive,  and  so  labeled  as  to  present 
to  the  visitor  in  brief  and  concise  form  that  feature  for  which  each 
plant  is  specially  valued. 

ARLINGTON  EXPERIMENTAL  FARM. 

With  a  view  to  making  the  farm  of  the  greatest  value  to  the  entire 
Department,  the  general  management  was  placed  under  Prof.  L.  C. 
Corbett.  The  work  of  the  farm  in  general  and  of  gardens  and  grounds 
is  closely  related. 

WOEK   OF   THE   YEAE. 

The  area  known  as  Arlington  Experimental  Farm  was  originally  a 
part  of  the  estate  now  occupied  by  the  Arlington  National  Cemetery. 
This  land  lies  on  a  river  beach  between  the  Potomac  River  and  the 
Alexandria  and  Mount  Vernon  turnpike.  The  soil,  while  not  rich,  is 
in  good  mechanical  condition  and  responds  readily  to  cultivation  and 
fertilization,  and  is  easily  drained  either  by  surface  drains  or  by  tile, 
as  the  contour  is  irregular  and  provides  readily  for  the  removal  of 
suface  water. 

DEAINAGE. 

Large  open  ditches  have  been  constructed  which  traverse  the  farm 
so  as  to  catch  and  remove  the  water  which  naturally  drains  upon  it 
from  the  Arlington  National  Cemetery,  and  provide  outlets  for  the 
tiled  drains  which  have  been  made  tributary  to  them.  Up  to  the 
present  time  about  one  mile  of  open  ditch  has  been  constructed  and 
nearly  three  carloads  of  tile  laid.  The  work  of  underdraining  will  be 
continued  until  the  farm  is  satisfactorily  drained. 

SUEVEY. 

Previous  to  permanent  planting  the  farm  is  being  surveyed  in  such 
a  manner  that  permanent  plantations  may  be  made  upon  land  more 
suitable  to  the  particular  crop  to  be  planted  without  having  interven- 
ing places  occupied  by  similar  crops,  and  yet  so  that  the  permanent 
planting  will  conform  to  the  general  plan  or  scheme  of  development 
for  the  entire  area. 

The  plan  being  carried  out  is  to  run  driveways  parallel  with  the 
boundary  of  the  National  Cemetery  at  intervals  of  8  rods,  thus  giving 
the  plats,  which  are  one-twentieth  acre  in  area,  1  rod  of  frontage 
along  the  driveways.  The  twentieth-acre  plat  is  considered  the  unit 
for  all  plat  work. 

In  addition  to  this  survey  a  topographic  survey  is  being  made 
which  shall  note  the  contour  and  the  position  of  the  open  as  well 
as  the  tile  drains.  As  soon  as  this  topographic  survey  shall  be  com- 
pleted a  soil  survey  of  the  area  is  contemplated.  It  is  hoped  to  make 
this  in  great  detail,  in  order  that  after  the  expiration  of  a  series  of 
years  the  changes  which  have  been  effected  by  various  plans  of  soil 
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improvement  work  which  are  being  devised  may  be  determined  by 
repeating  the  soil  survej\ 

If  the  Rothamsted  experimental  area  had  been  carefully  surveyed 
previous  to  inaugurating  the  crop  experiments  which  have  attracted 
so  much  attention,  the  present  condition  of  the  soil,  as  compared  with 
its  condition  before  the  cropping  work  was  begun,  would  show  much 
more  clearly  the  results  of  the  long  test. 

It  is  hoped  by  carrying  out  the  above-mentioned  plan  to  overcome 
this  difficulty  in  our  future  work. 

PREPARATORY  TREATMENT. 

The  Arlington  Farm,  previous  to  its  acquisition  by  the  Department 
of  Agriculture,  had  been  used  for  many  years  as  a  grazing  area  for 
the  horses  and  mules  not  in  service  belonging  to  the  AVar  Depart- 
ment. In  general  it  was  fairly  well  covered  with  a  bluegrass  sod,  but 
many  shrubs  and  trees  had  grown  up  to  interfere  with  cultivation. 
The  trees  and  shrubs  were  removed  and  the  sod  plowed  and  put  into 
condition  for  the  reception  of  cowpeas  or  buckwheat,  according  to 
the  season  of  the  year  when  the  work  was  completed. 

The  area  sown  to  cowpeas  was  plowed  in  the  fall  and  allowed  to  lie 
fallow  during  the  winter.  The  area  planted  in  buckwheat  was  seeded 
to  rye  by  running  a  disk  harrow  over  the  buckwheat  and  drilling  the 
rye  upon  the  ground  thus  prepared,  without  replowing.  In  the  spring 
of  1902  the  rye  was  turned  under  about  the  time  it  came  in  head  and 
the  ground  sown  with  cowpeas. 

By  this  method  it  is  hoped  to  secure  a  considerable  amount  of 
decomposed  organic  matter,  to  increase  the  water  content  of  the  soil, 
and  to  enhance  its  power  for  holding  the  plant  foods  applied  in  the 
form  of  commercial  fertilizers. 

PLAT   WORK. 

About  40  acres  of  land  which  in  1901  was  planted  in  cowpeas  is 
this  year  being  devoted  to  plat  work.  The  plats  have  been  laid  off 
as  above  described  and  are  planted  to  various  crops  according  to  the 
line  of  work  under  way.  Some  -i  acres  are  devoted  to  nursery  pur- 
poses, including  seedling  forest  trees,  such  as  oaks,  ash,  maple,  etc. ; 
fruit  trees,  such  as  apples,  pears,  plums,  cherries,  and  peaches, 
together  with  about  three-fourths  of  an  acre  with  strawberries. 

EXPERIMENTS  WITH  VEGETABLES. 

Experiments  with  tomatoes,  muskmelons,  watermelons,  and  celery 
have  been  inaugurated  this  season. 

COOPERATIVE   WORK. 

In  cooperation  with  the  office  of  Grass  and  Forage  Plant  Investiga- 
tions there  is  growing  upon  the  farm  a  large  collection  of  the  annual 
forage  crops,  including  cowpeas,  soy  beans,  millet,  nonsaccharine 
sorghums,  rape,  various  clovers,  alfalfa,  and  vetches,  including  in  all 
100  varieties  of  cowpeas  and  soy  beans. 

PLANT-BREEDING   EXPERIMENTS. 

In  cooperation  with  the  plant-breeding  laboratory  there  are  grow- 
ing upon  the  farm  six  isolated  plats  of  corn  of  different  parentage, 
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for  the  purpose  of  growing  these  varieties  true  to  type,  as  well  as 
affording  opportunity  for  artificial  cross-pollination. 

One  area,  consisting  of  20  acres,  is  devoted  to  a  test  of  the  value  of 
seed  of  a  single  variety  treated  in  various  ways  as  regards  curing. 

PATHOLOGICAL   AND   PHYSIOLOGICAL   INVESTIGATIONS. 

In  connection  with  the  work  of  the  Pathologist  and  Physiologist, 
two  areas,  about  1  acre  each,  are  devoted  to  a  large  collection  of 
leguminous  plants,  including  all  those  which  are  extensively  grown 
for  forage  and  soiling  purposes  in  the  United  States,  as  well  as  a 
number  of  rare  European  and  Oriental  sorts. 

The  purpose  of  this  work  is  to  study  under  field  conditions  the 
behavior  and  value  of  various  nitrifying  organisms  suited  to  the  dif- 
ferent crops. 

BOTANICAL   INVESTIGATIONS. 

In  cooperation  with  the  office  of  the  Botanist,  work  has  been  under- 
taken to  determine  the  best  methods  of  propagating  and  cultivating 
the  various  economic  plants  which  are  used  as  a  basis  of  the  drug 
supply.  This  line  of  work  has  received  comparatively  little  atten- 
tion, and  practically  nothing  is  known  regarding  the  methods  of  propa- 
gating, cultivating,  harvesting,  and  curing  these  plants  in  order  to 
secure  the  best  results  from  them  for  commercial  purposes. 

POMOLOGICAL   INVESTIGATIONS. 

In  cooperation  with  the  office  of  the  Pomologist,  land  is  being  pre- 
pared and  trees  grown  for  the  planting  of  extensive  variety  orchards, 
which  shall  serve  as  a  basis  for  verifying  specimens  submitted  to  the 
Pomologist  for  identification,  as  well  as  a  source  from  which  to  secure 
authentic  propagating  material  for  distribution  to  experiment  sta- 
tions and  fruit  growers.  As  a  step  toward  the  carrying  out  of  this 
plan  over  200  varieties  of  apples  have  been  grafted  during  the  past 
winter,  and  arrangements  are  being  made  to  bud  as  many  varieties  of 
peaches  during  the  month  of  August. 

While  some  time  will  be  lost  in  growing  trees  from  root  grafts  or 
from  buds,  rather  than  buying  them  ready  grown  from  the  nursery- 
men, it  is  believed  that  in  the  long  run  time  will  be  saved  by  the 
method  adopted,  because  scions  and  bud  wood  will  be  secured  from 
trees  known  to  bear  fruit  true  to  name. 

PLANS   FOR   FUTURE   WORK. 

The  work  of  mapping  the  area  and  of  making  the  soil  survey  pre- 
viously mentioned  will  be  continued  during  the  current  year.  A  barn 
of  sufficient  dimensions  to  house  the  stock  and  implements  necessary 
to  carry  on  the  work  of  the  place  will  be  erected,  and  the  permanent 
planting  of  orchards  for  variety  as  well  as  cultural  purposes  will  be 
begun.  It  is  the  aim  in  the  cultural  work  with  orchard  trees  to  study 
upon  the  broadest  possible  plan  soil  improvement  by  the  use  of 
leguminous  crops  in  the  way  of  cover  crops  or  green  manuring. 

The  questions  of  pruning,  fertilization,  and  spraying  to  combat 
insects  and  fungus  diseases,  as  well  as  to  maintain  the  vigor  of  the 
plants,  will  be  inaugurated  upon  the  cultural  areas. 
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VEGETABLE  WORK. 

Up  to  the  present  time  comparatively  little  attention  haj  been  given 
to  cultural  work  with  vegetables  at  the  Department;  but  now  that  we 
have  sufficient  and  suitable  land  for  this  work  it  is  proposed  to  devote 
as  much  energy  to  the  study  of  the  best  methods  of  propagating,  cul- 
tivating, and  harvesting  such  crops  as  potatoes,  tomatoes,  peas,  beans, 
celery,  sweet  potatoes,  cabbage,  cauliflower,  etc.,  as  the  appropriation 
to  the  farm  will  admit. 

The  location  of  the  experimental  farm,  near  one  of  the  greatest 
centers  for  the  commercial  production  of  the  various  market-garden 
crops,  warrants  us  in  undertaking  this  work  on  a  somewhat  extended 
scale.  Then,  too,  the  difficulties  with  which  the  commercial  growers 
of  these  staple  crops  have  to  contend  is  a  further  evidence  of  the 
importance  of  this  work. 

Another  line  of  work  which  we  hope  to  take  up  as  a  demonstration 
experiment  is  the  reclaiming  of  a  large  tract  of  rich  alluvial  bottom 
land,  which  is  now  submerged  at  high  tide,  but  which  is  quite  dry  at 
low  tide.  It  is  proposed  to  reconstruct  a  levee  which  formerly  existed, 
and  thus  shut  out  the  tide,  and  to  so  open  drains  that  the  surface  of 
the  ground  shall  be  easily  and  quickky  cleared  of  water.  Pumping 
facilities  are  to  be  provided  in  order  to  maintain  the  water  in  the 
ditches  at  proper  depth  below  the  surface  to  insure  success  with  such 
crops  as  celery,  onions,  cabbage,  etc. 

There  are  thousands  of  acres  of  land  similar  to  that  belonging  to 
Arlington  Farm  along  the  banks  of  Chesapeake  Bay  and  its  tribu- 
tary rivers.  If  it  can  be  demonstrated  that  at  a  small  outlay  these  lands 
can  be  reclaimed  and  made  profitable  when  devoted  to  trucking  crops, 
it  is  believed  that  the  end  will  justify  the  undertaking. 

IRRIGATION. 

Upon  the  upland  of  the  farm  it  is  desired  to  establish  a  plant  of 
sufficient  capacity  to  demonstrate  the  efficacy  and  value  of  irrigating 
land  devoted  to  fruit  and  garden  j)urposes  in  a  region  subjected  to 
spring  and  fall  droughts  of  considerable  duration.  This  question 
has  long  been  agitated  by  market  gardeners,  some  of  whom  have  the 
scheme  carried  out  in  a  good  working  manner;  but  up  to  the  present 
time  this  question  has  not  been  taken  up  by  the  Federal  Government 
or  by  the  State  experiment  stations. 

COOPERATIVE   TESTING   STATIONS. 

As  soon  as  the  horticultural  work  of  the  Department  can  be  placed 
upon  a  basis  comparable  with  that  of  the  other  offices  of  the  Bureau, 
that  is,  so  as  to  permit  of  conducting  investigations  other  than  those 
upon  the  Experimental  Gardens  and  Grounds  and  at  the  Arlington 
Farm,  a  series  of  cooperative  testing  stations  should  be  established  to 
work  in  conjunction  with  the  above-named  divisions.  In  general, 
arrangements  can  be  perfected  with  the  authorities  of  the  several 
Federal  experiment  stations  located  in  the  various  States,  but  in  such 
work  it  is  only  fair,  when  the  land  and  equipment  are  supplied,  that 
we  should  provide  seed,  plants,  and  labor  for  carrying  on  such 
investigations. 

The  need  for  such  testing  stations  becomes  apparent  in  view  of  the 
value  of  the  material  annually  brought  to  this  country  through  the 
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office  of  Seed  and  Plant  Introduction.  The  miscellaneous  distribution 
of  this  material  may  result  in  finding  now  and  then  the  proper  local- 
ity for  a  particular  plant,  but  in  general  the  labor  and  expense  of 
importing  and  propagating  the  material  will  be  lost  unless  provision 
can  be  made  for  distributing  this  material  to  those  of  the  proposed 
cooperative  test  stations  best  located  for  the  success  of  the  plant  in 
question,  and  then  to  be  under  the  immediate  supervision  of  a  skilled 
Department  gardener  who  is  able  to  give  the  plant  such  treatment  as 
will  be  most  likely  to  insure  its  growth.  As  the  matter  now  stands 
the  arrangement  is  not  perfect,  much  valuable  material  being  lost 
because  the  persons  receiving  it  know  nothing  of  its  care  and  culture. 

Such  cooperative  stations  would  further  the  work  of  studying  the 
adaptation  of  horticultural  varieties  of  both  fruits  and  vegetables  to 
the  several  life  zones  of  the  country.  Such  testing  stations  would 
prove  of  immense  value  as  a  guide  to  those  in  charge  of  the  distribu- 
tion of  valuable  seeds,  plants,  bulbs,  etc.,  as  the  sort  best  adapted  to 
a  region  would  be  learned  and  the  distribution  arranged  accordingly. 
The  geographical  limitations  of  varieties  would  thus  be  determined 
and  the  influence  of  soil  and  climatic  conditions  brought  out. 

Should  the  plantations  at  these  stations  be  extended  to  include 
fruits,  the  work  of  the  Pomologist  would  be  placed  upon  a  much  more 
satisfactory  basis  than  at  present.  The  changes  in  varieties  induced 
by  soil  and  climatic  conditions  would  serve  to  prevent  much  of  the 
confusion  which  results  from  the  remaining  of  old  sorts  modified  by 
new  environments. 

The  importance  and  desirability  of  such  a  plan  of  cooperation 
between,  the  Horticulturist  in  Washington  and  an  experimental  station 
located  in  each  of  the  leading  fruit-growing,  seed-growing,  and  truck- 
ing regions  of  the  country  is  obvious,  and  it  is  believed  that  the  hor- 
ticultural interests  of  the  country  can  best  be  served  by  cooperative 
arrangements  along  the  lines  and  for  the  purposes  above  mentioned. 

TEA  GROWING. 

The  work  on  the  growing  of  American  tea  has  been  continued  dur- 
ing the  year  at  "Pinehurst,"  Summerville,  S.  C,  in  cooperation  with 
Dr.  Charles  U.  Shepard.  For  a  number  of  years  Dr.  Shepard  has 
been  devoting  his  entire  time  to  the  problem  of  successful  commercial 
tea  culture  in  this  county,  and  has  carried  on  at  Summerville  an 
interesting  line  of  experiments  which  have  served  to  settle  many 
questions  in  regard  to  this  crop,  heretofore  little  understood.  With 
a  view  to  encouraging  this  industry,  the  Department  undertook 
cooperative  work  with  Dr.  Shepard  a  few  years  ago;  prior  to  that  time 
he  had  borne  all  the  expense  himself.  It  is  now  known,  of  course, 
that  many  of  the  earlier  efforts  in  the  matter  of  planting  and  handling 
tea  were  mistakes,  but  these  could  not  well  have  been  determined 
except  by  actual  experiment.  It  has  been  shown,  for  example,  that, 
so  far  as  conditions  at  Summerville  are  concerned,  the  best  teas  and 
most  prolific  crops  are  not  grown,  as  was  supposed,  on  the  high  ridges, 
but  are  produced  in  the  low  places  commonly  known  as  the  "pine 
woods  ponds."  There  are  several  of  these  places  on  Dr.  Shepard's 
plantation,  where  the  soil  is  of  a  rich  black  loam,  and  where  the  tea 
makes  excellent  growth  and  gives  a  heavy  yield.  The  plantings  made 
on  the  higher  ground  have  been  more  or  less  injured  every  year  by 
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serious  washing  of  the  soil  and  the  consequent  leaching  out  of  fertil- 
izing elements. 

There  are  now  practically  100  acres  in  the  tea  gardens  at  Summer- 
ville,  the  various  gardens  being  considerably  scattered  in  order  to 
obtain  definite  facts  in  regard  to  the  effects  of  different  soils,  methods 
of  cultivation,  etc.  Much  attention  has  been  given  to  testing  teas 
from  different  regions,  the  object  being  to  determine  the  varieties 
which  give  the  most  satisfactory  results.  Since  the  larger  portion  of 
the  gardens  has  come  into  full  bearing  much  detailed  information 
has  been  given  to  work  which  would  determine  the  best  possible 
methods  of  reducing  the  cost  of  production.  Careful  attention  has 
been  paid  to  all  the  details  connected  with  the  picking  of  the  tea, 
pruning,  fertilization,  cultivation,  etc.  By  such  methods  it  has  been 
practicable  to  essentially  reduce  the  cost  of  the  different  operations 
during  the  past  two  years,  and  of  course  this  will  add  to  the  profits  of 
the  industiy.  In  addition  to  careful  details  which  have  been  followed 
in  the  field,  much  attention  has  been  given  to  the  improvement  of 
factoiy  methods  with  a  view  to  the  production  of  a  better  article. 
New  machinery  has  from  time  to  time  been  added,  with  the  result  that 
the  increased  yield  has  been  handled  quite  satisfactorily.  By  means 
of  apparatus,  devised  for  the  most  part  by  Dr.  Shepard  himself,  green 
teas  of  good  quality  are  now  being  made.  It  has  been  found  practi- 
cable also  during  the  past  year  to  materially  improve  the  finish  of  the 
tea  through  knowledge  gained  in  connection  with  the  handling  of  the 
product.  With  a  view  to  obtaining  some  information  that  would  be 
of  value  in  connection  with  the  handling  of  tea,  some  special  studies 
on  fermentation  were  made  during  the  year.  This  work  was  carried 
on  by  Dr.  Rodney  H.  True,  and  some  interesting  results  were  obtained. 
It  is  too  early  yet  to  make  any  definite  announcements  in  regard  to 
what  has  been  accomplished  in  this  direction,  but  the  results  were  of 
such  a  nature  as  to  give  promise  of  much  encouragement  for  the  future. 

From  the  outlook  at  the  present  time  the  yield  of  dried  tea  from  the 
Summerville  gardens  will  amount  to  about  9,000  pounds  for  the  year. 
This  is  about  double  the  yield  of  the  preceding  year,  and  shows  that 
the  gardens  are  rapidly  coming  into  bearing,  and  that  with  no  set- 
backs the  yield  will  steadily  increase  for  another  year  or  two.  Owing 
to  the  encouraging  outlook  at  Summerville,  a  tea  plantation  has  been 
started  by  private  individuals  near  Charleston,  on  lands  formerly 
used  for  the  growing  of  rice.  The  experiments  at  Summerville  have 
shown  eonclusivePy  that  the  tea  plant  would,  in  all  likelihood,  succeed 
on  such  soil,  especially  as  water  for  irrigation  purposes  is  readily 
available.  The  great  advantages  to  be  found  here  lie  in  the  fact  that 
no  expense  is  involved  in  the  matter  of  removing  heavy  timber.  At 
Summerville,  when  the  earlier  gardens  were  put  out,  the  expense  of 
clearing  the  grounds  was  from  $300  to  $400  per  acre,  making  the  cost 
for  all  preparation  exceedingly  heavy.  About  250  acres  have  been 
put  out  on  the  Charleston  plantation,  and  more  will  be  planted  as 
rapidly  as  the  plants  are  available. 

One  rather  serious  drawback  to  the  extension  of  the  tea  gardens  is 
the  difficulty  of  obtaining,  without  very  heavy  expense,  proper  tea 
seed.  Tea  seed  at  the  present  time  costs  from  $40  to  $50  a  bushel, 
and  it  must  nearly  all  be  imported.  Some  of  the  best  and  strongest 
tea  plants  have  been  grown  from  tea  seed  produced  in  this  country, 
but  of  course  the  production  of  such  seed  is  limited,  owing  to  the  fact 
that  seed-bearing  plants  are  scarce. 
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FUTURE  PLANS  FOR  TEA  WORK. 

Owing*  to  slightly  increased  appropriations,  plans  have  been  made 
for  extending  the  tea  work  into  other  parts  of  the  South.  The  work 
at  Summerville  will  be  continued  and  the  main  lines  undertaken  will 
be  for  the  purpose  of  obtaining  additional  information  in  regard  to 
the  improvement  of  the  product  by  factory  methods,  the  chemical  and 
physiological  study  of  the  leaf  during  various  operations  involved, 
and  the  testing  of  such  machinery  as  it  is  believed  may  prove  of 
advantage  in  facilitating  the  work  and  giving  a  better  finish  to  the 
product.  Plans  have  also  been  made  for  some  work  at  Summerville 
to  determine  the  practicability  of  growing  tea  from  cuttings.  Practi- 
cally all  the  plantations  are  now  from  seed,  and  little  or  no  attempt 
has  been  made  to  increase  the  forms  which  have  given  the  highest 
grades  of  tea  and  the  best  yields.  With  a  view  to  encouraging  the 
growth  of  this  crop  in  other  parts  of  the  South,  plans  have  been  made 
for  establishing  a  tea  garden  either  in  Texas  or  Louisiana,  preferably 
the  former  State,  if  suitable  conditions  in  the  matter  of  labor,  soil,  and 
rainfall  can  be  secured.  The  primary  object  of  this  work  will  be  to 
demonstrate  the  practicability  of  commercially  growing  tea.  With 
the  funds  available  it  is  hoped  to  secure,  through  cooperation  with 
State  authorities,  a  tract  of  land  which  will  enable  the  Department  to 
establish  gardens  to  the  extent  of  about  100  acres;  50  acres  will  be 
put  out  at  once,  and  increased  from  time  to  time  as  the  work  pro- 
gresses. The  point  of  location  has  not  yet  been  determined  upon,  as 
it  is  important  to  secure  a  combination  of  factors,  and  this  can  only 
be  done  through  a  careful  field  investigation.  This  work  is  now  under 
way,  and  as  soon  as  a  location  is  determined  upon  and  the  proper 
cooperation  is  secured  the  gardens  will  be  established.  It  will  be  two 
3rears,  possibly  longer,  before  the  necessity  for  factory  work  will  arise. 
In  the  mean  time  the  details  of  the  gardens  will  be  looked  after  by 
an  expert  who  has  had  special  training  in  tea  growing,  and  it  is  hoped 
sufficient  aid  for  the  ordinary  labor  connected  with  the  work  may  be 
secured  through  cooperation  with  interested  private  individuals. 

Whether  or  not  tea  growing  in  this  county  can  be  made  a  commer- 
cial success  will  depend,  in  large  measure,  on  most  rigid  attention 
to  details  connected  with  every  phase  of  field  and  factory  work.  It 
is  not  expected  that  any  large  profits  can  be  made  from  this  industry, 
but  it  is  believed  that  by  proper  and  judicious  management  sufficient 
profit  will  result  to  encourage  the  planting  of  the  crop  in  many  parts 
of  the  South.  The  primary  object  in  all  such  work  is  not  so  much  to 
secure  large  profits  as  to  point  out  the  feasibility  of  diversifying  crops, 
a  matter  which  needs  special  attention  on  the  part  of  those  who  have 
been  accustomed  to  depend  largely  on  one  staple. 

CONGRESSIONAL   SEED    DISTRIBUTION   AND   FOREIGN    SEED   AND   PLANT 

INTRODUCTION. 

CONGRESSIONAL   SEED   DISTRIBUTION. 

The  plans  set  forth  in  the  last  report  of  this  Bureau  outlining  the 
proposed  changes  in  the  methods  of  handling  the  Congressional  dis- 
tribution of  seeds  and  plants  were  put  into  operation  with  beneficial 
results.  Notwithstanding  the  fact  that  the  appropriation  for  seed  Avas 
nearly  doubled,  the  increased  work  was  handled  without  serious  delay 
or  loss  of  time.  The  statement  on  the  next  page  shows  the  seeds 
received,  tested  for  vitality  and  purity,  packeted,  and  mailed. 
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Miscellaneous  vegetable  seed packets ...  37, 299, 816 

Miscellaneous  flower  seed do 1,368,  000 

Tobacco  seed do 100, 000 

Cotton  seed 1-peck  packages. _  10,000 

Sugar-beet  seed 2-pound  packages,  _  6,  500 

Sorghum  seed 2-quart  packages..  9,127 

Alfalfa  seed 2-quart  packages.  _  1,300 

Alsike  clover  seed 1-quart  packages. _  7,  062 

Crirnson  clover  seed 2-quart  packages. _  9,  750 

Velvet  bean  seed 2-quart  packages.  _  A,  312 

Kafir  corn  seed 2-quart  packages. _  3, 625 

Brome  grass  seed 2-quart  packages. _  1, 500 

Lawn  grass  seed i-pound  packages. .  20. 000 

Miscellaneous  seed,  estimated packets. .  50, 000 


Total  packets  and  packages 38, 890, 992 

The  details  of  the  work  connected  with  the  distribution  of  small  trees, 
grapevines,  strawberries,  and  other  miscellaneous  plants  have  already 
been  given  nnder  the  report  of  the  work  of  the  office  of  the  Horticulturist. 

The  securing  of  all  miscellaneous  vegetable  and  flower  seeds  and 
the  packeting  and  mailing  of  the  same  for  the  Congressional  seed  dis- 
tribution were  provided  for  in  a  contract  with  the  Henry  Philipps  Seed 
and  Implement  Company,  of  Toledo,  Ohio.  The  contract  provided 
that  all  seeds  should  be  packeted,  then  put  up  or  assembled  in  pack- 
ages of  five  packets  each,  and  mailed  under  the  direction  of  the 
Department.  Besides  this  contract  arrangements  were  made  for  the 
handling  of  cotton  seed,  tobacco  seed,  lawn  grass  seed,  sugar-beet 
seed,  sorghum  seed,  forage-crop  seed,  bulbs,  trees,  grapevines,  and 
plants  by  the  various  officers  of  the  Bureau.-  In  the  case  of  all  these 
special  seeds  efforts  were  made  to  secure  varieties  of  promise  and  to 
place  them  in  localities  where  they  would  improve  the  agricultural 
conditions  prevailing  therein.  There  was  appropriated  for  this  work 
the  sum  of  $270,000,  which  was  expended  as  shown  in  the  following 
summarized  statement: 

Vegetable  and  flower  seed  contract  with  the  Henry  Philipps  Seed  and 

Implement  Company $180, 011 .  80 

Tobacco  seed . 1, 495.  65 

Cottonseed 2,086.50 

Sugar-beet  seed 1,162.06 

Sorghum  seed 669.  58 

Alfalfa  seed 437.00 

Alsike  clover  seed 1, 834. 00 

Crimson  clover  seed 1, 677. 70 

Velvet  bean  seed 370.00 

Kafir  corn  seed 352.20 

Brome  grass  seed 177.  50 

Lawn  grass  seed 1, 050.  00 

Bulbs r 2,772.82 

Trees 1,100.00 

Strawberry  plants 269. 00 

Grapevines 434.  50 

Seeds  for  miscellaneous  special  orders 1, 000.  00 

Seeds  for  Alaska 454.80 

Seeds  for  cooperative  work  carried  on  by  the  Agrostologist 442. 50 

Miscellaneous  seeds 715.  38 


Total  for  seeds  and  plants 198, 512.  99 

Labor  in  Washington 41,323.66 

Foreign  Seed  and  Plant  Introduction,  less  salaries  in  Washington  ...  12, 270.  54 

Miscellaneous  expenses 13,  588. 23 

Balance  unexpended  to  date 4, 304.  58 

Total ." 270,000.00 
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Tn  the  distribution  of  all  seed  a  special  effort  was  put  forth  to  meet 
the  needs  of  different  localities.  To  this  end  the  country  was  divided 
into  districts  for  each  class  of  seed,  and  only  such  seeds  were  sent 
into  each  district  as  seemed  likely  to  succeed  and  improve  the  agri- 
cultural conditions  therein.  Owing  to  the  fact  that  the  contract  for 
the  miscellaneous  vegetable  and  flower  seed  was  awarded  before  the 
work  was  assigned  to  this  Bureau,  very  little  change  could  be  made 
in  the  matter  of  adapting  the  varieties  to  particular  localities.  A 
general  plan  with  this  object  in  view,  however,  was  carried  out,  and 
enabled  us  to  expedite  the  work  in  a  number  of  ways.  In  the  distri- 
bution of  the  tobacco,  cotton,  sugar-beet,  sorghum,  and  forage-crop 
seed,  special  arrangements  were  made  with  a  view  to  securing  new 
and  valuable  types,  and  these  were  sent  out  under  the  care  of  an 
officer  of  the  Bureau  familiar  with  the  crop  in  question.  Thus  the 
securing  and  distributing  of  the  cotton  seed  were  placed  in  charge  of 
Dr.  H.  J.  Webber,  who  selected  the  varieties,  determined  where  these 
varieties  should  be  sent,  and  prepared  the  necessary  instructions  for 
the  planting  and  care  of  the  crop.  Instead  of  sending  small  packages 
of  this  seed  to  growers,  a  sufficient  quantity  was  forwarded  to  enable 
them  to  make  a  test,  and  arrangements  were  made  for  making  records 
on  the  growth  of  the  crop  and  the  forwarding  of  these  records  to  the 
Department.  In  the  distribution  of  forage-crop  seed  the  country  was 
districted  to  meet  the  requirements  of  each  case.  Thus  brome  grass 
was  sent  into  the  Northwestern  States,  alfalfa  to  the  Southwest,  the 
velvet  bean  into  the  extreme  South,  and  the  other  crops  after  the  same 
general  plan.  This  work  proved  very  satisfactory,  and  the  results 
show  that  the  crops  distributed  have  been  serviceable  in  a  number  of 
ways.  As  a  part  of  this  general  plan,  special  arrangements  were  made 
for  testing  certain  kinds  of  seed  on  a  more  extensive  scale.  Thus,  in 
order  to  encourage  the  growing  of  alfalfa,  arrangements  were  made 
through  the  Representatives  of  certain  States  to  furnish  the  names  of 
several  reliable  men  in  each  Congressional  district  who  would  plant 
and  care  for  an  acre  or  more  of  the  crop  under  the  direction  of  the 
Department.  The  seed  was  furnished,  directions  were  given  for 
planting,  and  a  system  of  records  devised  which  would  enable  us  to 
follow  the  work.  These  demonstration  experiments  are  proving  val- 
uable in  showing  the  practicability  of  extending  the  cultivation  of 
crops  whose  value,  so  far  as  known,  is  confined  to  comparatively 
limited  areas. 

FOREIGN   SEED   AND   PLANT   INTRODUCTION. 

During  the  past  year  the  Department  has  pushed  forward  the  lines 
of  work  already  begun,  especially  the  rice,  wheat,  and  date  introduc- 
tions, which  were  mentioned  in  our  last  report.  The  efforts  spent  on 
the  introduction  of  Japanese  rice  and  macaroni  wheat  have  been 
more  than  justified  by  the  splendid  results  attained  thus  far,  but  it  is 
necessary  to  press  these  lines  forward  to  completion  at  every  point, 
so  as  to  leave  these  industries  in  a  position  where  they  may  take  care 
of  themselves  and  hold  the  ground  that  has  been  gained. 

THE  INTRODUCTION   OF  VALUABLE  CEREALS. 

The  work  of  establishing  new  varieties  of  cereals  through  introduc- 
tion from  foreign  countries  has  been  carried  on  in  close  cooperation 
with  the  office  of  Vegetable  Pathological  and  Physiological  Investiga- 
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tions  of  this  Bureau.  The  need  of  the  introduction  of  certain  varie- 
ties of  grain  was,  in  the  first  place,  actually  suggested  in  connection 
with  the  investigations  with  cereals  being  carried  on  by  that  office. 
After  such  varieties  are  once  introduced  and  found  by  two  or  three 
years'  experiment  to  be  adapted  for  cultivation  in  this  country,  the 
further  work  with  these  varieties,  their  relations  to  soil  and  climate, 
selection  of  the  best  sorts,  etc.,  is  continued  chiefly  under  the  direc- 
tion of  the  Pathologist  and  Physiologist.  Therefore,  in  cases  where 
certain  data  if  given  here  would  exactly  duplicate  statements  made 
in  the  report  from  the  office  of  Vegetable  Pathological  and  Physiolog- 
ical Investigations,  the  reader  is  referred  to  the  report  of  the  cerealist 
of  that  office. 

History. — In  connection  with  the  Department  work  on  cereals,  it 
became  evident  some  years  ago  that  anything  approaching  the  per- 
fection desirable  in  the  way  of  rust  resistance,  hardiness,  earliness, 
etc. ,  did  not  exist  among  the  varieties  of  wheat  and  other  cereals  then 
grown  in  this  country.  At  the  same  time  these  experiments  seemed 
also  to  show  that  varieties  superior  in  these  respects  might  be  obtained 
in  foreign  countries.  The  section  of  Seed  and  Plant  Introduction, 
therefore,  in  1898-99,  in  cooperation  with  the  cerealist,  began  the 
work  of  introducing  better  varieties  of  cereals,  and  while  the  partic- 
ular qualities  already  mentioned  were  kept  in  mind,  a  special  feature 
was  also  made  of  securing  varieties  that  might  be  adapted  for  culti- 
vation in  the  large  semiarid  prairie  regions  of  this  country. 

Methods. — The  plan  adopted  in  the  introduction  of  these  varieties 
was  to  first  secure  a  limited  amount  of  seed  of  desirable  varieties  and 
to  distribute  this  in  small  quantities  to  the  experiment  stations  in  the 
districts  where  it  was  likely  to  succeed.  Also,  certain  varieties 
which  if  successful  would  establish  an  entirely  new  industry  in  this 
country,  were  imported  and  tested  in  the  same  way.  If  these  careful 
experiments  on  a  small  scale  justified  further  importations,  the  seed 
was  purchased  in  larger  quantities  and  distributed  to  selected  farm- 
ers throughout  the  region  to  which  the  varieties  were  adapted.  If 
the  results  of  these  experiments  were  favorable  and  thereby  confirmed 
the  conclusions  from  results  obtained  by  the  experiment  stations,  the 
varieties  were  considered  to  be  thoroughly  well  adapted  to  the  coun- 
try, and  so  far  as  the  section  of  Seed  and  Plant  Introduction  was  con- 
cerned the  work  was  considered  completed.  The  crops  produced  by 
these  farmers  served  as  nuclei  from  which  further  distribution  of  seed 
was  afterwards  made.  In  accordance  with  this  plan,  there  was  never  a 
possibility  of  the  waste  of  a  large  amount  of  seed,  since  it  was  only 
obtained  in  small  quantities  until  it  had  been  thoroughly  tested  by 
the  experiment  stations  or  directly  by  the  Department  at  certain 
selected  points. 

SUCCESSFUL  RESULTS  NOW   DEMONSTRATED. 

Macaroni  wheats. — Up  to  the  present  time  by  far  the  greatest  part 
of  the  introduction  work  with  regard  to  cereals  has  been  accomplished 
with  the  durum  or  macaroni  wheats,  and  the  macaroni- wheat  indus- 
try may  now  be  considered  as  thoroughly  established.  After  thorough 
preliminary  experiments  had  first  been  made,  a  considerable  quantity 
of  seed  of  several  of  the  best  varieties  from  eastern  and  southern 
Russia  was  distributed  on  rather  a  large  scale.  The  results  of  this 
more  general  distribution  were  successful  beyond  the  expectations  of 
the  Department. 
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The  success  of  the  work  with  this  group  of  wheats  and  what  it  means 
to  the  country  may  be  summarized  as  follows : 

(1)  The  yield  is,  on  an  average,  one-third  to  one-half  more  per  acre 
than  that  of  ordinary  varieties  on  the  same  farm. 

(2)  It  is  demonstrated  that  these  varieties  will  grow  throughout  a 
belt  of  the  semiarid  plains  extending  f ully  100  miles  each  way  from 
the  one  hundredth  meridian  as  its  median  line,  a  belt  within  which 
the  cultivation  of  grains  has  heretof ore  been  at  least  a  ATery  uncertain 
industry  and  in  a  large  portion  of  the  region  entirely  impossible.  A 
very  large  area  of  country  is  thus  made  available  for  profitable  crop 
cultivation  which  was  not  heretofore  considered  to  be  of  value  except 
occasionally  for  stock  ranges,  which  were  fast  losing  their  value  even 
for  grass  production,  and  all  this  without  the  cost  of  irrigation. 

(3)  By  bringing  the  farmers  and  the  manufacturers  in  close  rela- 
tion with  each  other  the  Department  has  been  able  to  establish  a  good 
price  for  these  wheats,  which  have  hitherto  been  considered  by  the 
millers  of  the  country  to  be  almost  worthless  for  milling  purposes. 

(4)  The  amount  of  this  wheat  grown  last  season  was  not  more  than 
75,000  bushels,  and  probably  only  two-thirds  of  that  amount.  This 
season,  as  announced  elsewhere  in  this  report,  the  crop  bids  fair  to 
reach  1,500,000  bushels,  an  increase  in  production  of  twenty  fold  in 
one  year. 

(5)  As  an  additional  result  of  the  establishment  of  these  wheats,  a 
half  dozen  or  more  new  macaroni  factories  have  been  established  in 
the  last  two  years — one  of  these  with  a  capital  of  $175,000. 

(6)  Both  chemical  and  factory  tests  demonstrate  the  quality  of  this 
wheat,  as  grown  in  this  country,  to  be  quite  equal  to  that  of  the  same 
kind  of  wheat  from  any  other  part  of  the  world. 

(7)  Heretofore  an  average  of  15,000,000  pounds  of  foreign  macaroni 
have  been  imported  each  year,  costing  the  consumer  nearly  twice  as 
much  as  the  domestic  product,  and  solely  because  the  foreign  macaroni, 
being  made  from  durum  wheat,  is  considered  to  be  better  than  our 
own.  We  are  now  already  producing  two  or  three  brands  of  maca- 
roni from  home-grown  durum  wheat,  which  is  considered  by  experts 
to  be  entirely  equal  in  quality  to  the  foreign  product. 

(8)  A  number  of  millers  who  never  before  thought  it  could  be  done 
are  now  successfully  grinding  the  durum  wheat,  and  a  considerable 
amount  of  bread  of  excellent  quality  is  already  being  made  from  this 
wheat. 

For  other  statements  concerning  these  wheats,  see  the  report  of  the 
cerealist  of  the  office  of  Vegetable  Pathological  and  Physiological 
Investigations. 

Hardier  winter  wheats. — Where  both  winter  and  spring  wheats  are 
grown  it  is  found  that  as  a  rule  winter  wheat  produces  on  an  average 
5  to  10  bushels  more  per  acre  than  spring  wheat  on  the  same  farm. 
But  as  it  is  difficult  and  often  impossible,  on  account  of  the  severity 
of  the  winter,  to  grow  winter  wheats  in  the  more  northern  portions  of 
the  country,  it  is  the  effort  of  the  Department  at  present  to  introduce 
much  hardier  varieties  of  winter  wheat.  This  work  has  already  pro- 
gressed beyond  the  preliminary  stage  of  testing  the  varieties  on  a 
small  scale.  Several  varieties  from  northern  and  eastern  Russia  are 
found  to  be  considerably  hardier  than  the  Turkey — the  hardiest  of 
our  winter  wheats  grown  at  present.  During  the  coming  year  further 
experiments  are  to  be  made  with  these  new  varieties  on  a  much  larger 
scale.     On  the  strength  of  preliminary  experiments  and  suggestions 
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of  the  Department  the  millers  of  the  West  have  already  imported 
thousands  of  bushels  of  a  hardy  Crimean  variety  from  Russia.  Other 
varieties  now  under  experiment  are  still  more  hardy. 

Swedish  Select  oats. — The  importation  of  this  variety  of  oats  from 
northern  Russia  in  1899  has,  after  three  years'  trial,  resulted  in  almost 
completely  revolutionizing  oat  cultivation  in  Montana.  It  has  been 
impossible  to  supply  the  demand  for  seed  of  this  variety  in  that  State, 
although  it  has  sold  at  a  good  price.  In  Wisconsin  the  success  of  this 
variety  has  been  almost  as  great. 

Tobolsk  oats. — This  variety,  introduced  at  the  same  time  as  the  Swed- 
ish Select,  and  though  not  so  popular  as  the  latter,  has  proved  to  be  a 
valuable  introduction  and  has  given  good  results  as  far  north  as 
Alaska. 

Emmer. — This  cereal,  erroneously  called  spelt,  has  been  grown  to  a 
limited  extent  for  a  number  of  years  in  the  Northwest.  This  Depart- 
ment, however,  has  succeeded  in  extending  the  area  of  its  cultivation 
much  farther,  and  other  varieties  have  been  introduced  that  were  not 
grown  before.  It  is  an  extremely  drought-resistant  grain,  but  also 
occasionally  does  well  in  humid  regions.  It  is  now  known  to  be  an 
important  crop  for  stock  food  over  a  large  portion  of  the  semiarid 
plains. 

Proso  or  broom-corn  millet. — Five  different  varieties  of  this  cereal 
were  introduced  from  Russia  in  1899,  and  two  others  since  that  time. 
The  experiments  made  with  them  have  been  so  far  mainly  in  cooper- 
ation with  the  experiment  stations,  but  in  a  number  of  places  with 
private  parties  also.  Very  successful  results,  even  better  than  were 
expected,  have  been  obtained  with  these  varieties,  especially  in  South 
Dakota  and  California.  Three  varieties  have  proved  to  be  particu- 
larly resistant  to  drought,  providing  food  for  stock  over  a  large  area 
where  it  is  difficult  to  grow  much  stock  food  of  an  3^  other  kind.  These 
three  varieties  are  the  Red  Orenburg,  Red  Voronezh,  and  Black  Voro- 
nezh. The  Black  Voronezh  is  the  most  resistant  to  drought,  while 
the  Red  Voronezh  is  found  to  be  the  earliest  maturing  of  all  varieties, 
ripening  in  fifty  days  from  the  date  of  seeding. 

Orenburg  buckwheat. — This  variety  of  buckwheat,  obtained  from 
east  Russia  on  the  Siberian  border  in  1899,  has  proved  to  be  extremely 
well  adapted  to  the  regions  far  north.  Among  four  or  five  varieties 
it  was  the  only  one  able  to  mature  a  fair  crop  in  Alaska. 

Malakhov  sugar  corn. — This  variety  of  sugar  corn,  obtained  from 
north  central  Russia,  after  several  years'  trial,  has  proved  to  be  an 
exceedingly  early  variety,  and  will  mature  ears  in  the  extreme  north- 
ern portions  of  the  United  States  where  other  varieties  entirety  fail. 
It  is  not  only  earlier  than  other  varieties  but  usually  sweeter,  and  has 
been  particularly  valuable  in  South  Dakota. 

RICE   GROWING. 

To  give  the  American  rice  grower  the  advantage  of  every  improve- 
ment in  methods  or  in  varieties  that  might  be  found  to  be  in  use  in 
other  rice-producing  countries,  Dr.  S.  A.  Knapp  was  authorized  to 
visit  Japan,  China,  India,  and  the  Philippine  Islands,  and  to  report 
upon  the  agriculture  of  these  countries,  especially  as  it  relates  to  the 
culture  of  rice,  and  to  secure  seed  of  promising  varieties  for  test  in 
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the  United  States.  It  is  evident  from  Dr.  Knapp's  report  that  the 
price  paid  for  labor  in  other  rice-producing  countries  is  so  low  that 
the  American  planter  must  rely  on  the  use  of  the  best  methods  and 
the  best  machinery  in  order  to  compete  with  the  foreign  producer. 
There  is  no  doubt,  however,  that  with  the  general  use  of  the  best  vari- 
eties which  the  Department  has  imported  and  which  we  are  now 
propagating,  and  with  such  improvements  in  machinery  and  methods 
as  American  ingenuity  will  be  sure  to  suggest,  rice  culture  will  become 
one  of  the  great  industries  of  the  South. 

DATE   INTRODUCTION. 

The  dates  previously  imported  and  planted  in  the  semiarid  South- 
west are  all  growing  well  and  give  promise  of  the  successful  introduc- 
tion of  this  fruit.  A  new  shipment  has  been  received  during  the  past 
year,  221  young  trees  being  sent  from  Persia  by  the  Hon.  Barbour 
Lathrop,  to  whose  generous  interest  in  the  work  of  plant,  introduction 
the  Department  owes  a  great  deal  of  the  material  it  has  been  enabled 
to  place  before  the  American  planter  in  the  past.  These  dates  are 
said  to  be  superior  to  any  that  reach  the  American  market  from  the 
East.  The  trees  sent  by  Mr.  Lathrop  represent  the  best  date  varieties 
in  the  world,  and  are  likely  to  ripen  earlier  than  the  North  African 
varieties.  The  cooperative  date  orchard  in  Arizona  now  comprises  11 
acres  and  contains  580  imported  trees,  besides  80  native  seedlings.  It 
is  of  interest  to  report  that  a  number  of  the  suckers  imported  in  1900 
blossomed  this  year,  and  that  there  is  a  prospect  that  some  fruit  may 
be  secured  two  years  from  planting. 

EGYPTIAN   CLOVER. 

This  variety  of  clover,  known  in  Egypt  as  Berseem,  is  highly 
esteemed  in  the  Nile  Valley.  It  there  serves  the  double  purpose  of  a 
soil  reclaimer  and  enricher  and  of  a  most  excellent  forage  plant. 
The  continued  fertility  of  portions  of  the  Nile  V  alley  which  are  annu- 
ally overflowed  is  probably  as  much  due  to  the  nitrogen-gathering 
properties  of  this  plant  as  to  the  fertility  of  the  Nile  silt. 

Seed  of  this  clover  has  been  brought  to  this  country  at  different 
times,  but  owing  to  an  imperfect  understanding  of  the  proper  meth- 
ods of  handling  this  crop  it  has  never  been  a  success.  During  the 
past  year,  however,  Mr.  D.  G.  Fairchild,  agricultural  explorer  of  the 
Department,  spent  sufficient  time  in  Egypt  to  study  the  methods  of 
handling  Berseem,  and  a  bulletin  on  this  subject  has  already  appeared. 
Acting  on  this  new  information,  a  quantity  of  the  seed  of  several  varie- 
ties was  imported  and  sent  to  such  parts  of  the  irrigated  Southwest  as 
seemed  to  offer  favorable  conditions  for  the  growth  and  profitable  cul- 
ture of  this  clover.  It  is  as  yet  too  early  to  expect  definite  reports  as 
to  the  outcome  of  the  experiments,  but  there  is  reason  to  believe  that 
Berseem  will  prove  a  valuable  plant  in  some  sections,  such  as  the 
overflowed  rice  lands  of  Louisiana  and  Texas. 

THE   JORDAN   ALMOND. 

In  the  year  1900,  about  5,500,000  pounds  of  almonds  were  grown  in 
California,  but  many  pounds  were  still  imported  from  Spain,  $683,000 
worth  in  1897,  because  the  California  nut  was  not  equal  to  the  best 
imported,  known  as  the  Jordan  almond.  This  variety  is  found  only 
in  certain  districts  of   Spain,  and   is  highly  prized   by  confectioners 
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because  of  its  large  size  and  desirable  shape.  During  the  past  year 
scions  and  buds  of  this  variety  have  been  secured,  and  it  is  certain 
that  in  a  few  years  California  will  produce  all  the  almonds  we  shall 
use,  and  those  of  the  best  quality. 

TURKESTAN   ALFALFA. 

In  1898,  the  Department  made  the  first  importation  of  Turkestan 
alfalfa  seed.  The  seed  secured  at  that  time  was  obtained  partly  in 
the  cotton  districts  of  Turkestan  and  partly  to  the  north  of  Tashkent 
in  a  mountainous  country  having  a  rigorous  climate.  The  seed 
imported  was  distributed  throughout  the  Northwest,  and  it  was  found 
that  the  seed  grown  in  the  colder  climate  of  the  mountainous  country 
was  especially  adapted  to  our  Northwest.  The  gratifying  results 
obtained  from  this  seed  justify  us  in  making  another  large  importa- 
tion of  seed  of  this  hardy  variety  for  general  distribution  throughout 
the  Northwest.  This  seed  will  be  bought  by  a  special  agent  of  the 
Department,  and  it  can  be  said  with  the  greatest  confidence  that  the 
seed  secured  will  be  the  best  that  can  be  obtained. 

ALKALI-RESISTANT   ALFALFA. 

The  great  need  of  a  large  section  of  the  irrigable  Southwest  is  to 
have  varieties  of  plants  that  will  thrive  in  soils  having  from  0.6  to  1 
per  cent  of  alkali.  The  most  valuable  plant  for  this  region  is  alfalfa, 
but  the  variety  at  present  grown  will  not  thrive  in  soil  containing 
more  than  0.4  of  1  per  cent  of  alkali.  From  the  reports  of  our  agri- 
cultural explorers  and  others  familiar  with  the  soil  conditions  in 
Algeria  and  in  Egypt,  there  seems  reason  to  believe  that  an  alfalfa 
resistant  to  at  least  1  per  cent  of  alkali  in  the  soil  may  be  found  in 
these  countries.  We  have,  therefore,  sent  two  of'  the  Department 
experts  to  Algeria  and  Egypt  with  instructions  to  study  the  agricul- 
tural conditions  and  to  bring  back  seed  of  any  varieties  of  alfalfa  and 
of  other  useful  plants  with  which  to  experiment  in  the  alkali  soils  of 
the  Southwest.  These  will  be  carefully  tried,  and  if  any  prove  use- 
ful the  seed  will  be  secured  in  sufficient  quantity  to  make  a  general 
distribution  in  the  alkali  region. 

PLANS   FOR   THE   FUTURE. 

With  a  view  to  systematizing  the  entire  seed  work,  a  reorganization 
has  been  effected  whereby  all  matters  pertaining  to  the  securing  and 
distribution  of  the  seed  for  the  Congressional  distribution  and  the 
foreign  introduction  work  have  been  placed  in  charge  of  Mr.  A.  J. 
Pieters.  In  view  of  the  extent  to  which  the  work  of  distributing  seed 
had  developed  in  the  Department  when  this  Bureau  took  charge  of  it, 
an  effort  was  made  to  bring  about  such  changes  as  would  improve  the 
efficiency  of  the  service  in  every  way  consistent  with  economy.  It 
has  long  been  conceded  that  the  contract  system  of  handling  the  main 
part  of  the  work  was  open  to  serious  objections.  The  contract,  as  a 
rule,  is  taken  at  a  low  figure,  and  it  is  necessary  for  the  successful 
bidder  to  secure  seed  as  cheaply  as  possible  in  order  to  realize  a  profit 
out  of  the  work.  The  rules  of  the  Department  in  regard  to  vitality, 
purity,  and  other  tests  protect  its  interests  to  a  certain  extent,  but 
not  fully,  no  matter  how  rigidly  these  rules  may  be  enforced.  As  a 
first  step,  therefore,  toward  improvement,  it  was  planned  for  the 
forthcoming  distribution  to  abandon  the  contract  system,  except  in  so 
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far  as  it  pertained  to  the  work  of  packeting,  assembling,  and  mailing 
the  seed.  To  carry  out  this  and  other  needed  changes  the  following 
plan,  approved  by  you,  is  in  operation  for  the  present  year,  and  so 
far  has  proved  very  satisfactory : 

(1)  The  Department  secures  its  own  seed  and  provides  for  the  nec- 
essary packeting,  shipping,  etc.,  or  the  purely  mechanical  features  of 
the  work,  by  contract.  This  plan  has  made  it  practicable  to  secure 
from  the  most  reliable  sources  such  seeds  as  may  be  needed,  and  does 
away  entirely  with  any  opportunity  or  inducement  for  substitutions, 
reduced  weights,  or  anything  of  this  nature.  To  carry  out  the  plan 
to  the  best  advantage  the  country  has  been  divided  into  districts 
according  to  climatic  requirements,  and  certain  assortments  adapted 
to  these  districts  will  be  distributed  therein.  Aside  from  the  benefits 
derived  from  each  district  getting  the  things  best  suited  to  it,  the  plan 
does  away  with  the  necessity  of  having  to  secure  such  large  quantities 
of  a  variety,  thus  enabling  the  Department  to  decrease  the  families  and 
increase  the  number  of  varieties.  It  also  adds  materially  to  the  elas- 
ticity of  the  entire  work,  making  it  feasible  to  consider  the  individual 
needs  of  different  localities  much  more  in  detail  than  has  been  prac- 
ticable in  the  past.  For  example,  under  the  new  plan  it  is  practica- 
ble to  furnish  Members  who  have  city  constituents  with  flower  seed 
only,  if  they  so  elect.  It  is  also  practicable  to  prepare  assortments 
of  both  flower  and  vegetable  seeds  for  special  purposes,  such  as 
nature-study  work  in  the  public  schools,  the  encouragement  of  agri- 
cultural studies  in  other  schools,  etc. 

(2)  The  Congressional  distribution  proper  is  being  confined  as 
closely  as  possible  to  new,  rare,  and  special  seeds  and  plants,  and  the 
building  up  of  agriculture  and  horticulture  by  demonstration  experi- 
ments with  the  seeds  and  plants  distributed.  For  convenience  the 
work  is  divided  into  two  classes,  viz,  (a)  the  distribution  of  special 
seeds  and  plants,  such  as  forage  crops,  tobacco,  cotton,  sugar-beets, 
cereals,  etc. ;  (b)  the  distribution  of  miscellaneous  vegetable  and 
flower  seeds.  In  the  handling  of  the  special  seeds  and  plants,  due 
attention  is  being  paid  to  the  requirements  of  different  sections  of 
the  country,  and  the  crops  are  being  so  selected  as  to  meet  the  needs 
and  requirements  of  the  districts  into  which  seeds  and  plants  are  sent. 
A  promising  forage  crop  is  distributed,  for  example,  in  a  section 
where  the  nature  of  the  soil  and  climate  indicates  success,  and  where 
the  cooperation  of  a  sufficient  number  of  farmers  can  be  obtained  to 
make  the  work  in  a  measure  a  demonstration  experiment.  The 
same  plan  is  followed  with  tobacco,  cotton,  and  other  special  crops, 
particular  attention  being  given  to  comparatively  new  things. 

(3)  In  the  miscellaneous  distribution  of  vegetable  and  flower  seeds 
the  work  is  being  so  conducted  as  to  gradually  introduce  new  or  little- 
known  things,  dropping  them  after  the  first  or  second  year,  and  leav- 
ing the  demand  created  for  them,  if  demand  there  be,  to  be  supplied 
by  the  trade.  Efforts  are  being  made  to  cooperate  with  the  seedsmen 
of  the  country  in  the  matter  of  obtaining  specialties  and  novelties, 
and  disseminating  these  instead  of  the  older  sorts,  taking  care,  Of 
course,  that  nothing  is  sent  out  without  some  good  claim  to  value  and 
newness.  To  determine  whether  or  not  the  seeds  have  value,  plans 
have  been  perfected  for  cooperative  tests  with  experiment  stations. 
As  soon  as  it  is  determined  that  a  novelty  or  special  is  worthy  of 
dissemination,  arrangements  will  be  entered  into  for  the  growing  of  a 
sufficient  quantity  of  the  seed  for  distribution,  and  it  will  be  distrib- 
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uted  under  the  name  of  the  introducer  in  order  to  give  proper  credit, 
and  in  order  to  guarantee  a  protection  to  the  Department. 

As  this  work  develops,  it  is  hoped  that  it  may  more  and  more  be 
made  to  serve  the  purpose  for  which  it  was  originally  intended,  viz, 
the  advancement  of  agriculture  and  horticulture  in  the  country,  with- 
out interfering  with  legitimate  branches  of  trade. 

A  number  of  changes  will  be  made  in  the  general  work  pertaining 
to  the  foreign  seed  and  plant  introduction.  The  promiscuous  intro- 
duction of  small  lots  of  miscellaneous  plants  will  not  be  encouraged, 
as  it  is  believed  that  work  of  this  kind  does  not  give  results  commen- 
surate with  the  time  and  money  expended  in  pushing  it.  The  main 
object  of  this  work  is  to  build  up  new  industries  in  the  country,  and 
for  this  reason  the  investigations  often  lead  into  broad  questions  on 
various  commercial  matters.  The  work,  therefore,  will  be  confined 
mainly  to  the  introduction  of  such  rare  seeds  and  plants  from  abroad 
as  give  promise  of  adding  to  the  wealth  of  the  country  and  making 
possible  the  development  of  new  lines  of  work.  One  of  the  serious 
drawbacks  to  this  work  in  the  past  has  been  the  inability  to  secure 
proper  records  of  the  distributions  made.  This  was  owing  in  large 
part  to  the  fact  that  more  things  were  introduced  and  disseminated 
than  could  be  properly  cared  for,  and,  furthermore,  the  great  diffi- 
culty in  securing  proper  interest  on  the  part  of  those  to  whom  seeds 
and  plants  were  sent  in  this  promiscuous  way. 

With  a  view  to  further  systematizing  the  work  and  making  it  prac- 
ticable to  keep  in  touch  with  seeds  and  plants  introduced,  it  is  believed 
that  a  system  should  be  devised  whereby  representative  agents  of  the 
Department  in  the  State  experiment  stations  or  elsewhere  will  be  kept 
in  close  touch  with  the  work  here,  and  will  carry  out,  under  the  direc- 
tion of  the  Department,  systematic  testing  of  such  plants  and  seeds 
as  may  be  forwarded  from  time  to  time.  Such  a  plan  will  necessitate 
dividing  the  country  into  working  divisions  and  securing  the  right 
kind  of  a  man  in  each  division  to  handle  Avhat  may  be  sent  him.  In 
this  way  the  Department  will  be  able  to  fully  control  plants  and  seeds 
distributed,  and  by  proper  reimbursement  of  its  agents  can  keep  an 
interest  in  the  work  that  can  not  be  maintained  in  any  other  way.  In 
the  introduction  of  any  plants  or  seeds  it  is  essential  and  necessary 
first  to  determine  where  they  are  likely  to  prove  most  successful. 
After  this  is  accomplished  it  is  also  necessary  and  essential  to  con- 
vince farmers  or  fruit  growers  of  the  feasibility  of  growing  the  par- 
ticular crop.  Even  then  the  work  is  not  finished,  for  although  the 
crop  may  be  grown  readily,  the  question  of  a  market  must  be  con- 
sidered. It  follows,  therefore,  that  general  and  promiscuous  distribu- 
tion is  very  wasteful,  and  that  satisfactory  results  can  probably  be 
obtained  much  quicker  and  at  less  expense  by  putting  into  operation 
a  plan  as  already  described.  This  matter  is  now  under  careful  con- 
sideration, and  it  is  hoped  that  the  plan  maybe  put  into  full  operation 
during  the  present  year. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Forestry, 
Washington,  D.  C,  September  1,  1902. 
Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  the  work  of 
the  Bureau   of  Forestry  for  the  fiscal  year  ended   June  30,  1902, 
together  with  an  outline  of  the  plans  for  the  work  of  the  Bureau  for 
the  current  fiscal  year. 

Respectfully,  Gifford  Pinchot, 

Forester. 
Hon.  James  Wilson,  Secretary. 


work  of  the  year. 

Introduction. 

During  its  first  year  as  a  Bureau,  the  former  Division  of  Forestry 
has  rapidly  assumed  the  character  and  functions  of  its  new  position. 
With  the  increased  capacit}^  to  do  its  work,  the  Bureau  has  gained  in 
stabilit}^  and  effectiveness,  and  in  the  character  and  value  of  its 
results.  While  from  the  lack  of  American  foresters  it  yet  falls  below 
a  high  standard  of  equipment  in  trained  men,  a  larger  proportion  of 
educated  foresters  than  ever  before  was  engaged  in  its  work,  both  in 
the  office  and  in  the  field.  The  organization  of  work  made  possible 
by  the  change  from  a  Division  to  a  Bureau  has  been  of  capital  value 
throughout  the  year. 

The  progress  of  public  interest  in  forestry  during  the  year  far  more 
than  kept  pace  with  the  growth  of  the  Bureau.  The  demands  for 
advice  and  assistance  increase  from  month  to  month,  and  continue 
to  outstrip  more  and  more  the  ability  of  the  Bureau  to  meet  them. 
The  time  for  the  general  introduction  of  practical  forestry  in  the 
United  States  is  evidently  at  hand,  provided  only  the  necessary  infor- 
mation and  assistance  can  be  supplied.  The  inability  of  the  Bureau 
of  Forestry  to  meet  this  demand  because  of  inadequate  resources  is 
thus  the  most  serious  bar  to  the  protection  and  perpetuation  of  our 
forests.  With  the  rapid  extension  of  professional  education  in  for- 
estry, the  need  of  the  Bureau  for  trained  foresters  can  next  year  be 
met  more  nearly  than  ever  before.  In  view  of  the  increasingly  rapid 
destruction  of  our  forests,  it  is  most  fortunate  that  the  imperative 
demand  for  assistance  in  checking  the  loss  is  paralleled  by  the  oppor- 
tunity to  supply  the  demand,  if  only  the  necessary  resources  in  money 
are  made  available. 
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Summary, 
forest  management. 

Private  lands. — The  demands  for  assistance  in  introducing  practical 
forestry  on  private  lands  increased  during  the  past  year  almost  as 
much  as  during  the  three  preceding  years.  These  applications  have 
now  reached  a  total  of  4,709,120  acres,  under  an  arrangement  by 
which  the  owners  pay  all  expenses  of  the  field  work  except  the  salaries 
of  members  of  the  Bureau. 

The  total  area  of  private  forests  under  conservative  management, 
however,  reached  only  the  comparatively  insignificant  total  of  372,463 
acres,  or  7.9  per  cent  of  the  total  applications.  The  Bureau  has  thus 
been  obliged,  for  lack  of  men  and  money,  to  neglect  or  defer  over  90 
per  cent  of  its  opportunities  to  introduce  practical  forestry  on  private 
lands. 

It  must  not  be  forgotten  that  the  overwhelming  bulk  of  the  forests 
in  the  United  States  are  in  private  ownership,  and  that  forest  protec- 
tion by  the  Government,  while  absolutely  of  vast  importance,  is  rela- 
tively insignificant  when  compared  with  the  action  of  the  lumbermen 
and  other  private  owners.  In  the  light  of  these  facts,  the  inability 
of  the  Bureau  to  respond  to  more  than  8  per  cent  of  the  requests 
for  advice  in  applying  the  principles  which  it  continually  advocates 
is  seen  to  be  the  most  dangerous  of  all  checks  on  the  progress  of 
forestry. 

Field  work  on  seven  large  forest  tracts  was  completed  during  the 
year,  and  preliminary  examinations  were  made  of  1,620,000  acres. 
The  amount  paid  by  the  owners  for  the  expense  of  working  plans  was 
$13,325. 

Public  lands. — The  preparation  of  working  plans  for  conservative 
lumbering  on  the  public  forest  reserves,  at  the  request  of  the  Secre- 
tary of  the  Interior,  has  continued  throughout  the  year.  The  total 
area  of  these  reserves,  September  1,  1902,  is  58,850,925  acres.  Field 
work  was  carried  on  during  the  past  year  in  five  reserves.  In  addi- 
tion to  field  work  and  the  computation  of  results  in  the  office,  the 
force  of  the  Bureau  was  drawn  upon  to  supply  the  entire  lack  of 
trained  foresters  in  the  management  of  the  National  forest  reserves. 

During  the  year  a  request  was  made  by  the  Secretary  of  War  for 
working  plans  for  eight  military  wood  and  timber  reservations,  with 
a  total  area  of  117,468  acres.  Among  these  is  the  military  reservation 
at  West  Point,  upon  which  field  work  will  be  begun  without  delay. 

Field  work  was  completed  on  townships  5,  6,  and  41  of  the  Adiron- 
dack Forest  Reserve  by  the  use  of  an  appropriation  of  $3,500  made 
by  the  New  York  legislature  to  cover  the  field  expenses  of  the  Bureau 
of  Forestry. 

Forest  measurements. — The  force  employed  in  computing  field 
results  was  thoroughly  organized.  It  completed  during  the  year  com- 
putations of  16,678  acres,  and  measurements  of  the  rate  of  growth  of 
10,786  trees,  of  25  species,  in  13  States. 

FOREST   INVESTIGATION. 

Commercial  trees. — Measurements  and  sylvicultural  facts  were  gath- 
ered for  20  species  in  various  parts  of  the  country.  Studies  of  hard- 
wood sprout  lands  were  carried  on  in  Massachusetts  and  other  parts 
of  New  England,  and  promise  valuable  results.     A  special  investiga- 
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tion  of  the  Big  Trees  of  California  was  begun  and  is  still  in  progress, 
and  a  preliminary  study  of  the  swamp  forests  of  eastern  Missouri  and 
Arkansas  was  undertaken. 

Studies  of  North  American  forests. — The  forests  of  Nebraska  were 
made  the  subject  of  an  elaborate  report,  and  at  the  request  of  the 
Michigan  forest  commission  an  investigation  of  lands  in  the  southern 
peninsula  of  Michigan  was  made,  with  special  reference  to  the  proper 
management  of  the  Michigan  Forest  Reserve.  Special  studies  of 
forest  conditions  were  pushed  forward  in  Kentucky,  Ohio,  and  Texas, 
and  of  the  distribution  of  forests  in  certain  portions  of  New  Mexico, 
Arizona,  South  Dakota,  Wyoming,  Montana,  and  California.  In  Cali- 
fornia the  study  of  the  relation  of  forest  cover  to  the  flow  of  streams 
was  continued,  and  the  results  will  shortly  be  ready  for  publication. 
In  cooperation  with  the  17.  S.  Geological  Survey  the  study  of  the 
Sierra  Forest  Reserve  was  completed.  In  Vermont  a  cooperative 
study  of  the  forest  resources  and  conditions  of  the  State  was  com- 
pleted, and  in  Maryland  the  mapping  of  the  forests  by  counties,  begun 
in  1899,  was  continued.  Attention  was  given,  both  in  the  office  and  in 
the  fiold,  to  the  region  of  the  proposed  Appalachian  Forest  Reserve. 

Fires  and  grazing. — Investigations  of  the  effect  of  grazing  on  the 
forest  were  conducted  in  Washington,  Oregon,  Wyoming,  New  Mex- 
ico, Utah,  and  California.  The  study  of  forest  fires  was  conducted 
in  12  States,  and  work  was  pushed  on  the  preparation  of  a  report. 

Dendro-chemical  investigations. — Special  attention  has  been  given 
during  the  year  to  the  chemical  investigation  of  tan  extracts  from 
native  woods  and  barks,  and  of  gums  from  the  Philippine  Islands. 
The  study  of  pulp  woods,  with  special  reference  to  the  qualifications 
of  untried  species,  has  been  carried  forward. 

Turpentine  orcharding. — The  investigation  conducted  by  the  Bureau 
into  the  methods  of  producing  naval  stores  in  the  Southeastern  United 
States  has  resulted  in  the  development  of  a  method  which  it  is  believed 
will  radically  affect  the  whole  industry.  A  report  is  in  preparation 
describing  its  actual  operation. 

Forest  entomology. — In  cooperation  with  the  Division  of  Entomology, 
a  beginning  was  made  in  the  investigation  of  insect  damage  to  the 
forest,  with  the  direct  purpose  of  devising  remedies.  The  vast  impor- 
tance of  the  subject  makes  the  continuance  of  this  work  imperative. 

Various  studies. — Investigations  of  the  lumber  industry  of  the  State 
of  New  York  and  the  maple  sugar  industry  of  the  United  States  were 
completed,  and  a  study  of  the  osier  willow  industry  was  begun. 

A  careful  investigation  of  the  Eucalypts  and  Acacias  cultivated  in 
the  United  States  was  completed,  and  bulletins  were  prepared  for 
each. 

Timber  construction  and  supplies. — In  cooperation  with  the  Bureau 
of  Plant  Industry,  great  progress  was  made  during  the  year  in  arous- 
ing the  interest  of  mining  and  railroad  companies  in  the  preservation 
of  timbers  and  in  the  sources  of  timber  supply.  The  practical  assist- 
ance of  many  railroads  toward  the  establishment  of  conservative 
forestry  was  begun,  and  the  work  shows  conspicuous  promise. 

Forest  exhibit. — A  forest  exhibit  Avas  prepared  and  installed  at  the 
Pan-American  Exposition  at  Buffalo,  and  later  transferred  to  Charles- 
ton, S.  C. 
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TREE   PLANTING. 

Planting  plans. — The  cooperation  of  the  Bureau  of  Forestry  with  the 
owners  of  timber  land  is  paralleled  by  its  cooperation  with  the  owners 
of  treeless  areas  who  wish  to  plant.  Up  to  June  30,  1902,  there  were 
received  262  applications  for  assistance,  in  response  to  224  of  which 
planting  plans  were  prepared.  In  the  course  of  the  work  197,439 
acres  of  land  were  examined.  The  area  to  be  planted  under  plans 
already  prepared  is  6,474  acres.  These  plans  cover  29  States  and 
Territories  and  172  different  localities. 

Planted  woodlands. — In  order  to  use  the  information  already  at 
hand  from  previous  planting,  careful  studies  of  20  large  plantations, 
8  in  the  Middle  West  and  12  in  the  East,  were  carried  on  during  the 
year.  A  similar  study  is  now  under  way  to  find  trees  adapted  for  the 
Southwestern  plains. 

Forest  extension. — Studies  of  the  natural  extension  of  forests  were 
continued  during  the  year.  A  careful  forest  survey  of  a  large  part  of 
Nebraska  was  completed,  and  resulted  not  only  in  arousing  great 
interest  throughout  that  State,  but  in  the  creation  of  two  forest 
reserves  for  tree  planting,  a  most  valuable  contribution  to  the  forest 
policy  of  the  United  States. 

Reserve  planting. — Preparations  for  planting  considerable  areas  in 
the  two  reserves  in  Nebraska  were  made  during  the  latter  part  of  the 
fiscal  year. 

Sand  dunes. — Investigations  with  a  view  to  preventing  damage 
from  drifting  sand  dunes  were  begun  during  the  year,  both  on  the 
Atlantic  and  Pacific  coasts,  and  promise  results  of  great  value,  espe- 
cially along  the  Columbia  River. 

RECORDS. 

Office  work. — The  office  work  of  the  Bureau  has  continued  to 
increase  steadily  in  efficiency  throughout  the  year. 

The  collection  of  forest  literature  from  the  Department  Library  was 
transferred  to  the  library  of  the  Bureau,  which  now  contains  1,120 
bound  volumes,  1,900  pamphlets,  and  numerous  periodical  publi- 
cations. 

The  photographic  collection  was  largely  increased,  and  is  now  serv- 
ing as  the  source  from  which  nearly  all  forest  illustrations  are  derived. 

The  correspondence  of  the  Bureau  increased  until  the  number  of 
mail  pieces  forwarded  during  the  year  was  24,538. 

Eight  new  publications  and  10  reprints  were  printed  during  the 
year,  with  a  total  number  of  77,200  and  127,500  copies,  respectively. 

A  photographic  laboratory  was  prepared  at  the  quarters  of  the 
Bureau,  and  was  nearly  ready  for  occupancy  at  the  end  of  the  fiscal 
year. 

Forest  Management. 

private  lands. 

During  the  past  year  the  Bureau  of  Forestry  has  continued  to  give 
advice  and  practical  assistance  to  private  forest  owners.  The  demands 
upon  this  branch  of  its  work  have  increased  steadily,  and  they  are 
now  even  further  beyond  its  capacity  than  at  the  end  of  the  previous 
fiscal  year.     In  the  Southern  States  in  particular  there  has  been  a 
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rapid  awakening  to  the  advantages  of  practical  forestry,  and  a  grow- 
ing appreciation  of  the  opportunity  open  to  private  forest  owners 
through  the  offer  of  cooperation  made  by  the  Bureau  in  Circular  No. 
21,  which  gives  the  terms  on  which  farmers,  lumbermen,  and  others 
may  cooperate  with  the  Bureau  in  handling  their  forest  lands.  Wood 
lots,  not  exceeding  200  acres,  are  studied  without  cost  to  the  owner, 
but  in  the  preparation  of  detailed  working  plans  for  larger  tracts  the 
Bureau  and  the  owner  share  the  expenses  of  the  work,  the  former 
paying  the  salaries  of  its  men  and  the  latter  their  traveling  and  field 
expenses.  From  July  1,  1901,  to  July  1  of  the  present  year,  37  appli- 
cations have  been  received  from  private  owners  for  advice  and  assist- 
ance in  the  management  of  their  forest  lands.  Twenty-five  were  for 
timber  tracts  and  12  for  wood  lots.  They  reach  a  total  of  1,904,476 
acres.  The  total  area  of  private  lands,  in  handling  which  assistance 
has  been  requested  since  the  publication  of  Circular  No.  21,  in  Octo- 
ber, 1898,  to  July  1,  1902,  is  4,709,124  acres. 

WORKING  PLANS  MADE. 

The  field  work  necessary  for  detailed  working  plans  was  completed 
during  the  year  for  seven  tracts  with  a  total  area  of  421,000  acres  in 
Maine,  New  York,  Michigan,  South  Carolina,  and  Tennessee.  The 
total  amount  estimated  as  the  cost  of  these  working  plans  to  the  owners 
was  $9,725  and  the  total  amount  actually  expended  was  $9,040.86. 

One  of  these  working  plans  was  for  a  tract  of  110,000  acres  in  Polk 
and  Monroe  counties,  Tenn. ,  on  the  western  slope  of  the  SmokyMoun- 
tains.  The  field  work  occupied  a  party  of  12  men  for  six  months.  It 
included  a  thorough  study  of  the  forest,  the  habits  and  rates  of  growth 
of  the  timber  trees,  and  their  behavior  after  lumbering.  A  careful 
investigation  was  made  in  order  to  determine  what  modifications  of 
present  methods  of  lumbering  will  leave  the  forest  in  good  condition 
without  seriously  impairing  present  profits.  The  stand  was  actually 
measured  upon  1,500  acres,  and  1,200  measurements  of  volume  and 
rate  of  growth  were  made  upon  felled  trees.  The  tract  was  divided 
into  blocks,  according  to  watersheds,  and  the  stand  of  each  of  the 
merchantable  kinds  was  computed  separately  for  each  block.  The 
silvicultural  problem  was  very  complicated  because  of  the  large  num- 
ber of  species  in  the  forest  mixture.  Only  a  few  of  these  have  as  yet 
any  market  value,  and  it  was  difficult  to  determine  how  the  tract  may 
be  lumbered  so  that  the  reproduction  of  the  few  valuable  kinds  may 
hold  its  own  against  that  of  the  less  valuable  trees  upon  the  lumbered 
areas.  Careful  studies  were  made  of  the  habits  of  the  more  important 
trees  and  of  the  other  local  conditions  which  determine  the  form  of 
management.  Methods  for  the  effective  protection  of  the  forest  from 
fire  were  thoroughly  investigated.  The  principal  recommendations  of 
the  working  plan  may  be  summarized  as  follows: 

(1)  A  diameter  limit  is  set  for  each  of  the  commercial  trees,  below 
which  none  may  be  cut. 

(2)  A  certain  number  of  trees  above  the  diameter  limit  recommended 
should  be  marked  and  left  standing  to  serve  as  seed  trees. 

(3)  Contracts  for  the  sale  of  stumpage  should  provide  that  a  certain 
quantity  of  the  less  valuable  kinds  be  cut  and  removed  with  the  val- 
uable trees.  This  should  be  done  in  order  to  leave  the  forest  after 
lumbering  in  a  condition  favorable  to  the  reproduction  of  the  valuable 
kinds,  the  chief  object  of  the  working  plan  being  to  produce  a  future 
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stand  of  timber  in  which  Yellow  Poplar,  Ash.,  Hickory,  Walnut,  and 
White  Oak  will  be  much  better  represented  than  in  the  present  forest. 

(4)  A  plan  is  outlined  for  the  protection  of  the  cut-over  lands 
against  fire. 

The  application  of  practical  forestry  to  this  tract  is  exceedingly 
important  as  a  long  step  toward  the  adoption  of  conservative  forest 
methods  in  the  Southern  Appalachians. 

Another  tract  for  which  a  detailed  working  plan  was  prepared  lies 
in  Scott,  Campbell,  and  Anderson  counties,  Tenn.,  and  has  an  area 
of  50,000  acres.  The  field  work  occupied  a  party  of  10  men  for  four 
months.  The  tract  is  situated  in  the  bituminous  coal  district  of  the 
Cumberland  Mountains,  and  in  addition  to  a  valuable  stand  of  hard- 
woods the  property  contains  numerous  accessible  veins  of  soft  coal, 
for  which  a  good  market  exists.  The  object  of  the  owners  is  to  lumber 
conservatively  in  conjunction  with  mining  operations.  The  main 
object  to  be  worked  for  is  to  combine  present  profits  with  a  valuable 
second  crop.  To  this  end  the  more  valuable  species  Avill  be  favored 
in  the  lumbering  and  so  given  every  chance  to  reproduce  themselves 
well.  The  present  forest  is  a  mixture  of  hardwoods  with  a  sprinkling 
of  White,  Shortleaf ,  and  Scrub  Pine,  and  Hemlock.  It  is  remarkable 
for  the  number  of  species.  Among  the  more  important  are  Yellow 
Poplar,  Ash,  Hickory,  White  Oak,  Chestnut  Oak,  Black  Oak,  Post 
Oak,  Black  Walnut,  and  Black  Cherry.  Most  of  the  merchantable 
timber  stands  in  the  coves  or  hollows,  while  the  slopes  are  covered 
by  an  open  and  less  valuable  growth.  As  a  basis  for  an  estimate  of 
the  stand  of  merchantable  timber,  all  the  trees  were  actually  meas- 
ured on  2.5  per  cent  of  the  total  area.  To  ascertain  the  merchantable 
contents  and  the  rate  of  growth  of  the  commercial  kinds,  measure- 
ments called  stem  analyses  were  made  of  2,474  felled  trees.  For 
greater  accuracy,  the  tract  was  divided  into  18  blocks,  the  boundaries 
of  which  correspond  to  the  boundaries  of  the  smaller  watersheds, 
and  the  stand  was  calculated  separately  for  each  block.  The  working 
plan  contains  detailed  silvicultural  descriptions  of  the  three  principal 
types  of  forest  growth — coveland,  Chestnut  Oak  slope,  and  Black 
Oak  slope.  It  also  discusses  the  silvicultural  characteristics  of  the 
most  important  species,  and  gives  diagrams  showing  their  rate  of 
growth  in  diameter,  height,  and  merchantable  contents.  The  regu- 
lations for  lumbering  give  the  diameters  for  each  species,  under  which 
no  tree  should  be  cut,  and  direct  that  certain  trees  of  the  more  valu- 
able species  above  this  diameter  limit  be  marked  and  left  standing  to 
furnish  seed  for  a  second  crop  after  lumbering.  A  plan  is  outlined 
for  the  protection  of  cut-over  lands  from  fire,  and  recommendations 
are  made  concerning  transportation  and  contracts  for  the  sale  of 
stumpage.  The  working  plan  is  accompanied  by  a  forest  map,  show- 
ing the  distribution  of  the  important  timber  trees.  The  conditions 
on  this  tract  are  peculiarly  favorable  to  the  successful  application  of 
practical  forestry. 

A  tract  of  60,000  acres  for  which  the  field  work  was  completed  is 
that  of  the  Okeetee  Club,  in  Beaufort  and  Hampton  counties,  S.  C. 
The  important  tree  here  is  the  Longleaf  Pine.  As  a  result  of  the  past 
management,  the  forest  varies  irregularly  from  mature  stands  to 
young  woods,  and  is  broken  by  occasional  patches  of  open  ground, 
where  heavy  cutting  followed  by  fire  has  destroyed  the  forest  alto- 
gether. The  hearty  cooperation  of  the  Okeetee  Club  in  the  scientific 
investigations  of  the  Bureau  of  Forestry  and  the  exceptional  oppor- 
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tunity  for  experimentation  which  is  offered  combine  to  give  this  piece 
of  work  peculiar  usefulness. 

The  working  plan  deals  mainly  with  the  following  points: 

(1)  An  accurate  estimate  of  the  stand  of  merchantable  timber. 

(2)  A  study  of  the  rate  of  growth  of  the  Longleaf  Pine. 

(3)  A  system  of  fire  protection  and  the  organization  and  instruction 
of  a  fire  service. 

(4)  A  plan  to  foster  and  increase  the  reproduction  of  the  Longleaf 
Pine. 

(5)  Where  lumbering  operations  should  begin,  how  they  should  be 
carried  on,  to  what  extent  the  timber  should  be  cut,  what  yield  should 
be  expected,  what  would  be  the  expense  of  cutting  and  marketing 
under  proper  rules,  and  what  financial  results  might  be  expected. 

The  preparation  of  the  working  plan  for  a  tract  of  10,000  acres  on 
Grand  Island,  Michigan,  gave  useful  results.  The  field  work  necessary 
for  a  working  plan  occupied  a  party  of  6  men  for  two  months.  The 
stand  was  actually  measured  upon  301  acres,  and  299  measurements 
of  contents  and  rate  of  growth  were  made  upon  felled  trees  in  addi- 
tion to  careful  silvicultural  studies  of  the  more  important  species. 
The  forest  is  composed  of  hardwoods  of  large  size,  which,  from  the 
nearness  of  a  strong  market,  are  of  high  value.  There  is  here  an 
unusually  good  opportunity  for  conservative  forest  management,  upon 
a  paying  basis  from  the  start. 

The  tract  of  the  Moose  River  Lumber  Company,  of  15,000  acres  in 
Herkimer  County,  N.  Y. ,  was  studied  by  a  party  of  4  men  for  four 
months,  and  the  data  necessary  for  a  working  plan  were  collected. 
The  area  is  equally  divided  between  virgin  and  cut-over  land.  On 
the  latter  there  is  a  fair  amount  of  small  spruce  among  the  first  growth 
of  hardwoods,  while  the  former  contains  in  addition  a  fine  stand  of 
mature  spruce.  The  Moose  River  Lumber  Company  operates  its  own 
mill  at  McKeever,  and  can  therefore  manufacture  its  own  product 
without  the  expense  of  long  transportation  for  its  logs.  The  unusu- 
ally good  opportunity  for  conservative  forest  management  rendered 
the  preparation  of  a  working  plan  for  this  tract  of  decided  importance. 

The  sixth  tract  upon  which  the  Bureau  completed  field  work  during 
the  past  fiscal  year  includes  150,000  acres  of  the  275,000  acres  in  north- 
western Maine  which  belong  to  the  Great  Northern  Paper  Company. 
The  field  work  occupied  a  party  of  20  men  for  four  months.  It  included 
complete  measurements  of  the  stand  upon  3,303  acres,  and  of  the  vol- 
ume and  rate  of  growth  upon  900  felled  trees.  Careful  stud}^  was 
made  of  the  Red  Spruce  and  Balsam,  which  are  here,  both  commercially 
and  in  number  of  individuals,  the  most  important  trees.  The  chief 
problem  in  the  management  is  so  to  modify  the  present  methods  of 
lumbering  that  the  Spruce  may  hold  its  own  in  the  reproduction  on 
cut-over  areas.  A  part  of  the  field  work  was  the  preparation  of  a  map 
of  the  tract  to  show  the  topography  and  the  burnt-over  lands,  the 
lumbered  areas,  the  virgin  forest,  and  the  forest  types. 

The  field  work  necessary  to  a  working  plan  for  the  15,000-acretract 
of  Mr.  E.  H.  Harriman,  near  Arden,  N.  Y.,  was  begun  April  1  and 
completed  June  15.  It  was  carried  out  entirely  b}T  9  students,  con- 
stituting the  senior  class  of  the  Yale  Forest  School,  under  the  imme- 
diate direction  of  Prof.  Henry  S.  Graves,  formerly  assistant  chief  of 
the  Division  of  Forestry,  and  still  a  collaborator  of  the  Bureau.  A 
forest  map  of  the  entire  tract  was  made,  as  well  as  a  careful  study 
of  the  forest,  by  which  its  character,  condition,  present  stand,  and 
future  yield  were  ascertained. 
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The  working  plan  will  deal  with  the  following  topics : 

Parti: 

The  purpose  and  scope  of  the  examination. 

Character  of  the  forest,  including  a  general  description  of  the  distribution 
of  trees,  distribution  of  age  classes,  merchantable  yield,  present  condition  of 
the  timber,  future  production,  etc. 

Recommended  treatment  of  the  forest,  including  a  description  of  the  thin- 
nings actually  made. 

Financial  possibilities  of  the  forest. 
Part  II: 

Detailed  description  of  the  forest  by  compartments. 

Forest  map. 

Silvicultural  study  of  the  forest. 

During  the  spring  about  100  acres  were  thinned  under  supervision, 
and  about  1,000  cords  of  wood  were  cut. 

WORKING  PLANS   IN  PREPARATION. 

Personal  examinations  were  made  during  the  year  of  10  timber 
tracts  in  the  States  of  Georgia,  Tennessee,  North  Carolina,  South 
Carolina,  Texas,  Pennsylvania,  and  New  York,  covering  a  total  area 
of  1,620,600  acres.  The  preparation  of  detailed  working  plans  was 
recommended  for  six  of  the  timber  tracts  examined  and  the  recom- 
mendation in  each  case  was  approved  by  the  owners,  at  a  total  esti- 
mated cost  to  them  of  810,100. 

The  largest  and  most  important  of  these  tracts  is  that  of  the  Kirby 
Lumber  Company  and  the  Houston  Oil  Company,  in  southeastern 
Texas.  It  comprises  an  area  of  1,250,000  acres,  and  includes  practi- 
cally all  of  the  virgin  Longleaf  Pine  land  in  the  7  counties  in  which 
it  is  situated.  The  forest  is  divided  into  three  principal  types: 
Longleaf  Pine  land,  Shortleaf  Pine  land,  and  hardwood  bottom  land. 
The  first  covers  about  80  per  cent  of  the  total  area  and  is  commercially 
the  most  important. 

The  opportunity  for  practical  forestry  on  these  lands  is  unusually 
good.  The  tract  consists  largely  of  pure  woods  of  Longleaf  Pine,  only 
about  15  per  cent  of  which  have  been  cut  over.  With  reasonable 
protection  the  reproduction  is  assured,  while  the  presence  of  a  heavy 
stand  of  mature  timber,  the  absence  of  underbrush,  and  the  flatness 
of  the  country  are  conditions  exceedingly  favorable  to  clean,  con- 
servative lumbering. 

The  points  which  will  be  chiefly  studied  in  the  preparation  of  the 
working  plan  are  the  following : 

(1)  The  present  method  of  lumbering  and  its  effect  upon  the  forest, 
in  order  to  ascertain  what  practicable  modifications  will  hasten  the 
production  and  improve  the  quality  of  a  second  crop. 

(2)  The  reproduction  of  the  Longleaf  Pine  and  the  rate  at  which  it 
produces  timber. 

(3)  The  effect  of  fire  on  the  Longleaf  Pine,  and  the  fire  problem  in 
general,  in  order  to  devise  a  simple  and  effective  system  of  protection. 
Whether  this  system  should  include  the  whole  area  of  the  forest  or 
should,  as  seems  probable,  deal  only  with  the  protection  of  lumbered 
areas  until  the  reproduction  is  old  enough  to  be  comparatively  safe, 
can  be  decided  only  by  a  thorough  stud}T  on  the  ground. 

(1)  The  railroad  tie  industry,  its  effect  upon  the  forest,  and  its  com- 
mercial wisdom  under  the  methods  and  to  the  diameter  to  which  trees 
are  now  cut  for  ties. 

Another  valuable  opportunity  for  practical  forestry  is  offered  by  a 
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tract  of  72,000  acres,  the  property  of  E.  P.  Burton  &  Co.,  situated  in 
Berkeley  County,  S.  C.  The  principal  species  are  Loblolly  and  Long- 
leaf  Pine.  Ease  of  lumbering  and  transportation  and  excellent  repro- 
duction render  this  tract  one  of  the  most  promising  with  which  the 
Bureau  has  yet  had  to  deal. 

A  third  tract  for  which  an  examination  was  made,  a  working  plan 
advised,  and  its  preparation  approved  by  the  owners,  is  that  of  the 
Linville  Improvement  Company,  in  Mitchell,  Caldwell,  and  Watauga 
counties,  N.  C.  It  has  an  area  of  16,000  acres.  The  forest  is  com- 
posed chiefly  of  broadleaf  species,  among  which  Yellow  Poplar,  Yel- 
low Birch,  and  the  oaks  are  the  most  important.  It  presents  an 
interesting  silvicultiiral  problem  in  addition  to  conditions  exceedingly 
favorable  to  conservative  management  upon  a  sound  financial  basis. 

A  smaller  but  not  less  promising  tract  which  has  been  examined, 
and  for  which  a  working  plan  is  now  being  made,  lies  on  the  west  side 
of  the  Susquehanna  River,  13  miles  above  Harrisburg,  Pa.,  and  has 
an  area  of  2,300  acres.  The  owner  wishes  to  hold  it  as  a  permanent 
investment  and  to  manage  it  with  this  end  in  view.  With  the  excep- 
tion of  about  200  acres  the  forest  is  composed  entirely  of  sprout 
growth  of  Chestnut,  Rock  Oak,  White  Oak,  and  Hickory,  together 
with  excellent  Scrub,  White,  Shortleaf,  and  Jack  Pine.  A  strong 
market  exists  for  all  kinds  of  forest  produce,  and  transportation  facili- 
ties are  good. 

PUBLIC   LANDS. 

The  preparation  of  working  plans  for  the  National  forest  reserves 
is  one  of  the  urgent  pieces  of  work  before  the  Bureau.  It  has  arisen 
from  the  request  upon  the  Secretary  of  Agriculture  from  the  Secretary 
of  the  Interior  for  advice  as  to  the  best  management  of  the  reserves, 
which  now  comprise  a  total  area  of  58,850,925  acres.  The  study  on 
the  ground  necessary  to  a  working  plan  was  carried  on  daring  the 
past  year  in  the  Prescott  Forest  Reserve,  Arizona,  which  contains 
423,680  acres,  the  Priest  River  Forest  Reserve,  in  Idaho,  with  an  area 
of  645,120  acres,  and  the  Big  Horn  Forest  Reserve,  in  Montana,  which 
includes  1,216,960  acres.  The  field  work  in  the  Prescott  Reserve 
occupied  a  party  of  11  men  for  three  months.  Measurements  of  the 
stand  were  taken  upon  1,648  acres,  and  1,840  measurements  were 
made  of  volume  and  rate  of  growth ;  the  Bull  Pine  was  carefully 
studied,  particularly  with  reference  to  the  effect  of  the  present  meth- 
ods of  lumbering  upon  the  reproduction  of  the  tree,  and  the  data  were 
obtained  for  a  comprehensive  plan  for  the  best  management  of  the 
reserve  with  due  regard  to  its  value  in  the  production  of  timber  and 
in  maintaining  the  water  supply.  The  field  work  carried  on  in  the 
Big  Horn  Reserve  occupied  a  party  of  7  men  a  period  of  four  months. 
The  stand  was  measured  on  820  acres,  and  1,299  measurements  made 
upon  felled  trees.  In  the  Priest  River  Reserve  a  party  of  6  men  were 
at  work  for  three  months.  The  stand  was  measured  upon  879  acres, 
and  720  measurements  of  volume  and  rate  of  growth  were  made. 

A  thorough  preliminary  examination  preparatory  to  a  Avorking  plan 
is  now  being  made  of  the  San  Francisco  Mountains  Forest  Reserve, 
in  Arizona. 

The  field  work  necessary  to  a  working  plan  for  townships  5,  6,  and 
41,  Hamilton  Count}7,  N.  Y.,  in  the  Adirondack  Forest  Reserve,  was 
begun  and  completed  during  the  past  fiscal  year.  It  became  possible 
through  an  appropriation  of  $3,500  by  the  New  York  legislature  to 
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cover  the  field  expenses  of  the  agents  of  the  Bureau  engaged  in  the 
work.  The  area  of  these  three  townships  is  69,916  acres,  and  the  nec- 
essary studies  on  the  ground  occupied  a  party  of  16  men  for  four 
months.  The  work  was  carried  on  upon  lines  similar  to  those  fol- 
lowed in  the  preparation  of  a  working  plan  for  township  40,  Hamilton 
County,  which  has  already  appeared  as  Bulletin  No.  30,  Division  of 
Forestry.  Measurements  of  the  total  stand  were  made  upon  3,471 
acres  and  of  volume  and  rate  of  growth  upon  2,081  felled  trees.  A 
careful  study  was  made  of  the  forest,  not  only  from  the  point  of  view 
of  the  forester,  but  also  from  that  of  the  lumberman,  and  a  map  was 
prepared  for  the  three  townships  showing  the  combined  work  of  both. 
This  map,  in  addition  to  the  forest  types,  gives  information  necessary 
to  the  best  lumbering  of  the  tract,  showing  desirable  sites  for  splash 
dams,  and  indicating  necessary  improvements  of  streams  for  driving 
and  other  points  of  practical  value  to  the  lumberman. 

MILITARY   RESERVATIONS. 

An  important  piece  of  work  which  will  be  taken  up  as  rapidly  as  the 
force  and  appropriation  of  the  Bureau  will  permit  has  arisen  through 
the  request  by  the  Secretary  of  War  upon  the  Secretary  of  Agriculture 
for  technical  advice  governing  the  handling  of  military  wood  and  tim- 
ber reservations.  These  are  eight  in  number  and  comprise  a  total 
area  of  117,468  acres. 

A  preliminary  examination  has  already  been  made  of  the  West  Point 
Military  Academy  Reservation  of  2,000  acres  stocked  with  second- 
growth  hardwoods,  and  a  detailed  working  plan  has  been  recommended 
and  field  work  will  soon  begin.  An  excellent  opportunity  is  offered 
for  thinnings  which  will  materially  improve  the  character  of  the  forest 
and  at  the  same  time  yield  a  supply  of  firewood  for  the  use  of  the 
Academy. 

FORESTS   UNDER  MANAGEMENT. 

The  working  plan  prepared  in  1901  for  the  tract  of  the  Sawyer  & 
Austin  Lumber  Company,  of  Pine  Bluff,  Ark.,  and  which  has  been 
published  as  Bulletin  No.  32  of  the  Bureau  of  Forestry,  was  put  into 
effect  in  March,  1902.  The  forest  is  a  mixture  of  Shortleaf  and  Lob- 
lolly Pine,  with  scattered  hardwoods,  the  pine  only  being  cut  to  a 
diameter  of  14  inches  on  the  stump.  The  tract  was  visited  by  agents 
of  the  Bureau  and  the  area  to  be  cut  over  within  the  next  year, 
approximately  6,400  acres,  was  carefully  examined.  On  this  area  a 
certain  number  of  Loblolly  and  Shortleaf  pines  to  be  left  as  seed  trees 
were  marked  and  stamped.  They  average  one  tree  to  6  acres.  It  is 
estimated  that  there  will  be  left  after  lumbering  at  least  six  seed  trees 
below  a  diameter  of  14  inches,  and  it  is  believed  that  with  the  larger 
trees  referred  to  above  they  will  amply  suffice  to  seed  up  the  cut-over 
lands.  The  Loblolly  grows  more  rapidly  than  the  Shortleaf  and  is  of 
practically  the  same  value  in  the  market;  hence,  wherever  possible, 
it  was  favored  in  the  markings  in  order  to  increase  the  stand  of  Lob- 
lolly in  the  second  crop.  A  good  beginning  in  fire  protection  has 
been  made.  One  thousand  acres  have  been  set  aside  and  an  attempt 
will  be  made  to  protect  this  area  thoroughly  against  fire.  It  is  favor- 
ably situated,  being  completely  surrounded  by  abandoned  railroad 
spurs.  These  spurs  have  been  cleared  of  rubbish  and  will  act  as 
excellent  fire  lines.     A  man  who  lives  on  this  area  has  been  detailed 
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to  act  as  fire  warden,  under  a  contract  which  provides  that  he  shall 
be  paid  only  in  case  there  is  no  fire,  or,  if  a  fire  occurs,  then  if  he  can 
clear  himself  of  contributory  neglect;  that  he  may  hire  assistants 
when  necessary,  that  he  must  burn  a  fire  line  round  the  area  once  or, 
i«f  necessary,  twice  a  year,  and  that  he  shall  keep  the  land  thoroughly 
posted. 

An  experiment  was  made  on  this  tract  in  burning  the  tops  of  felled 
trees,  which  are  sources  of  great  danger  if  fire  once  starts  on  cut-over 
land.  It  was  found  that  to  be  burned  successfully  the  tops  must  first 
be  lopped  and  piled.  If  this  method  does  not  prove  too  expensive 
upon  further  trial,  the  tops  on  all  cut-over  lands  will  be  dealt  with  in 
this  waj^.  An  examination  was  made  of  the  height  at  which  stumps 
are  now  cut,  and  a  report  was  submitted  to  the  company  showing  the 
loss  which  follows  from  cutting  high  stumps. 

In  1898  a  working  plan  was  made  for  the  several  wood  lots  included 
in  the  estate  of  Maj.  W.  A.  Wadsworth,  near  Geneseo,  N.  Y.  The 
owner  desiring  to  put  the  plan  in  operation,  the  lands  were  visited  by 
an  agent  of  the  Bureau  of  Forestry  in  the  fall  of  1901.  The  forest  is 
composed  of  a  mixture  of  hardwoods,  and  the  main  object  is  so  to 
lumber  it  that  its  future  productiveness  will  be  assured.  All  trees 
to  be  cut  were  marked  and  stamped.  The  markings  favored  the  more 
valuable  Hickory,  Ash,  Black  Walnut,  and  White  Oak  against  the 
less  valuable  Beech,  Maple,  and  Black  Oak.  The  intention  was  both 
to  aid  the  former  in  the  present  stand  and  to  increase  their  relative 
proportion  in  the  second  growth  which  will  follow  the  lumbering. 
All  dead  or  dying  trees  were  at  the  same  time  marked  for  removal. 
An  excellent  local  market  exists  for  lumber,  cord  wood,  and  ties. 
There  is  assurance  that  the  cutting  will  prove  a  financial  success  and 
will  tend  to  improve  the  forest. 

The  work  in  practical  forestry  on  the  6,000-acre  domain  of  the 
University  of  the  South,  at  Sewanee,  Tenn.,  goes  steadily  on.  Trees 
containing  approximately  a  total  of  500,000  feet  board  measure  have 
been  marked  for  felling  by  the  Bureau  of  Forestry,  and  the  lumber- 
ing proceeds  under  its  general  supervision. 

In  the  Adirondacks  the  tract  of  the  Moose  River  Lumber  Company 
has  been  added  to  those  to  which  practical  forestry  is  applied  under 
the  direction  of  the  Bureau.  In  accordance  with  the  recommendations 
of  the  working  plan  Spruce  is  being  lumbered  to  a  diameter  of  12 
inches.  The  marking  of  the  trees  to  be  cut,  as  well  as  the  lumbering 
itself,  is  being  carried  on  under  the  general  supervision  of  the  Bureau. 
An  experiment  is  also  being  made  in  the  conservative  lumbering  of 
the  hardwoods. 

The  working  plan  for  the  tract  of  110,000  acres  upon  the  west  slope 
of  the  Smoky  Mountains  in  eastern  Tennessee  has  been  applied  and 
lumbering  has  begun  under  the  supervision  of  the  Bureau.  Contracts 
made  for  the  sale  of  stumpage  include  provisions  recommended  by  the 
Bureau.  These  specify  the  kinds  which  shall  be  lumbered  and  fix 
the  diameter  limits  to  which  they  shall  be  cut.  They  provide  against 
waste  in  lumbering  and  against  unnecessary  damage  to  young  growth. 
It  is  further  provided  that  trees  cut  in  violation  of  the  rules  for  con- 
servative lumbering  drawn  up  by  the  Bureau  of  Forestry  shall  be 
paid  for  at  doable  the  contract  price. 

Including  lands  not  mentioned  above,  the  total  area  of  private  for- 
ests actually  under  the  supervision  of  the  Bureau  of  Forestiy  is  372,463 
acres. 
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FOREST  MEASUREMENTS. 

The  force  employed  in  computing  field  data  was  thoroughly  organ- 
ized as  a  section  of  the  division  of  forest  management  during  the  past 
fiscal  year  and  the  effectiveness  of  its  work  notably  increased  thereby. 
This  section  now  is  equipped  to  handle  all  the  figures  of  any  kind 
gathered  by  the  Bureau  in  its  many  lines  of  activity. 

During  the  year  the  section  of  forest  measurements  worked  up  the 
figures  and  prepared  the  tables  for  the  working  plans  made  by  the 
division  of  forest  management  and  for  the  studies  of  commercial  trees 
by  the  division  of  forest  investigation.  The  data  consisted  of  meas- 
urements obtained  in  13  States  and  upon  25  species.  It  included 
surveys  of  the  stand  of  timber  upon  16,678  acres  and  analyses  of 
10,786  trees.  These  were  cast  into  final  tables  of  present  and  future 
stands  and  yields,  of  volume,  and  of  rates  of  growth  in  diameter  and 
height  for  the  localities  and  species  covered.  With  the  exception  of 
data  obtained  in  the  Black  Hills  Forest  Reserve,  which  await  further 
figures  before  they  can  be  completed,  the  force  engaged  upon  forest 
measurements  has  entirely  finished  the  work  for  the  field  season  of 
1901,  and  has  scaled  also  10,000  acres  of  surveys  left  over  from  1900. 

EXPENDITURES. 

The  total  expenditures  during  the  year  by  the  division  of  forest 
management  were  $53,947.89,  or  29.1  per  cent  of  the  total  appropriation 
of  the  Bureau. 

Of  the  $13,325  contributed  by  owners  as  their  share  of  the  expenses 
in  the  preparation  of  working  plans,  begun  or  continued  during  the 
year  1901-2,  $9,160  had  been  expended  at  the  end  of  the  fiscal  year. 

WORK  FOR  THE  ENSUING  YEAR. 

WORKING   PLANS. 

Public  lands. — The  field  work  necessary  to  a  working  plan  for  the 
San  Francisco  Mountains  Forest  Reserve  will  be  undertaken,  since 
the  preliminary  examination  has  established  its  advisability.  Work- 
ing plans  will  probably  be  begun  for  three  other  forest  reserves,  the 
preliminary  examinations  of  which  will  be  made  during  the  current 
year. 

Private  lands. — The  study  of  private  forest  lands,  in  the  handling 
of  which  assistance  has  been  requested  under  the  terms  of  Circular 
No.  21,  will  be  carried  on  as  rapidly  as  the  appropriation  and  the  field 
force  of  the  Bureau  will  allow.  Particular  attention  will  be  given  to 
the  rendering  of  assistance  in  the  handling  of  wood  lots.  The  field 
work  necessar}7  to  a  working  plan  for  the  1,250,000-acre  tract  of  the 
Kirby  Lumber  Company  in  southeastern  Texas  will  be  undertaken, 
and  also  for  the  two  tracts  of  the  E.  P.  Burton  Lumber  Company,  the 
one  of  45,000  acres,  the  other  of  6,000  acres,  in  South  Carolina. 

INSPECTION. 

Forests  under  management. — Markings  and  inspection  of  lumber- 
ing will  continue  upon  those  forest  lands  already  under  the  general 
management  of  the  Bureau,  and  upon  other  lands  for  which  their 
recommendation  is  approved  in  working  plans  already  prepared  or  in 
process  of  preparation. 
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FOREST   MEASUREMENTS. 

The  section  of  forest  measurements  will  continue  to  work  up  all  field 
results  obtained  by  the  Bureau.  It  will  at  the  same  time  carry  on 
field  work  within  its  own  province. 

COMMERCIAL   TREES. 

The  purpose  of  the  Bureau  in  this  branch  of  its  work  is  to  complete 
during  the  ensuing  year  the  studies  of  commercial  trees  already  begun. 
The  more  important  of  these  are  the  southern  hardwoods,  the  southern 
pines,  the  Adirondack  hardwoods,  the  Balsam  in  Maine  and  New 
York,  the  White  Pine  in  Michigan,  the  Lodgepole  Pine  in  the  Middle 
West,  and  the  Sugar  Pine  in  California. 

Forest  Investigation. 

studies  of  commercial  trees. 

During  the  past  year,  both  by  this  division  and  by  the  division  of 
forest  management,  much  valuable  information  was  gathered  for  the 
discussion  of  the  growth  and  yield  of  White  Pine,  Red  Pine,  White 
Oak,  Scarlet  Oak,  Red  Oak,  and  Aspen  in  Michigan;  Sugar  Pine  in 
California;  Balsam  in  Maine;  and  White  Oak  and  Chestnut  Oak  in 
Tennessee,  Kentucky,  and  Missouri.  Similar  data  was  collected  for 
Lodgepole  Pine  in  Wyoming  and  Montana,  and  for  Western  Yellow 
Pine  in  Arizona. 

NEW   ENGLAND   HARDWOODS. 

The  study  of  New  England  second-growth  hardwoods  was  continued 
by  two  field  parties,  and  valuable  facts  were  collected  for  the  future 
discussion  of  their  value  and  the  best  method  of  maintaining  it. 

The  first  draft  of  a  study  of  the  silvicultural  characteristics  of  the 
Longleaf  Pine  was  revised  and  enlarged.  The  study  of  the  growth 
and  characteristics  of  Loblolly  Pine  was  not  completed  last  year, 
partly  on  account  of  the  illness  of  the  expert  in  charge  of  the  work 
and  partly  because  his  services  were  diverted  to  other  urgent  work. 
The  report  on  this  pine  is  now  practically  completed  and  the  manu- 
script will  soon  be  ready  for  the  press.  The  study  of  the  Sierra  Big 
Tree  in  California  and  its  exact  distribution  required  additional 
attention,  but  is  now  practically  finished.  The  maps  and  manuscripts 
will  be  ready  for  printing  early  during  the  present  fiscal  year.  A 
study  of  the  Bristle-cone  Fir  in  southern  California  was  completed 
and  will  shortly  be  ready  for  publication.  The  report  on  the  Pacific 
Coast  Redwood  was  prepared  this  year  and  awaits  editorial  revision. 
The  report  on  Western  Hemlock  was  completed  and  is  in  press. 

SWAMP   FORESTS. 

A  preliminary  study  of  the  factors  which  determine  the  distribution 
and  best  growth  of  swamp  forests  in  eastern  Missouri  and  Arkansas 
was  begun  last  season.  The  timber  trees  concerned  in  this  investiga- 
tion are  principally  Cypress,  Red  Gum,  and  Black  Gum.  Little  is 
known  of  the  conditions  most  favorable  to  the  reproduction  and  to 
the  best  growth  of  the  Cypress,  which  is  a  timber  of  the  first  commer- 
cial value,  or  of  the  gums  to  be  included  in  this  study,  the  results  of 
which  are  likely  to  be  of  practical  value. 

STUDIES   OF   NORTH   AMERICAN   FORESTS. 

Michigan. — At  the  request  of  the  Michigan  forest  commission  a 
study  was  made  of  typical  areas  of   forest  and  other  lands  in  the 
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northern  part  of  the  southern  peninsula  of  Michigan.  The  land 
examined  is  included  in  the  State  forest  reserve,  which  contains  some 
60,000  acres  of  White,  Red,  and  Jack  Pine  stump  land. 

A  study  of  the  reserve  was  made  for  the  purpose  of  suggesting  a 
plan  for  its  proper  management  and  for  that  of  other  similar  lands  in 
the  same  region,  and  recommendations  were  made  to  the  commission. 

Kentucky. — Investigations  were  begun  last  season  on  the  forest  con- 
ditions and  resources  of  Kentucky,  with  special  regard  to  the  effects 
of  destructive  lumbering  and  of  fire  on  the  forest  and  its  reproduc- 
tion. A  preliminary  report  of  progress  has  been  made,  but  another 
season's  field  work  is  required  before  a  full  report  can  follow. 

Ohio. — A  general  examination  of  the  forest  resources  of  Ohio  was 
begun  last  year  to  determine  the  location  and  extent  of  available  sup- 
plies of  commercial  hardwood  timber.  In  connection  with  this  exam- 
ination a  study  was  begun  of  the  relation  of  the  wood-consuming 
industries  of  the  State  to  -existing  supplies  of  timber.  Search  was 
made  also  for  historical  and  other  evidence  to  show  the  effect  of 
denuding  forest  lands  on  the  flow  of  streams.  A  report  on  the  avail- 
able tree  species  of  the  State  has  been  submitted,  together  with  a  pre- 
liminary account  of  the  consumption  and  principal  sources  of  timber 
supply.  The  information  in  question  is  greatly  needed  to  answer 
constant  inquiries  concerning  supplies  of  Oak,  Hickory,  and  other 
hardwoods. 

A  special  study  was  begun  of  the  moisture  content  of  green  wood. 
Tables  have  been  constructed  showing  the  percentage  of  water  con- 
tained in  samples  of  the  green  wood  of  seven  commercial  timbers  of 
Ohio.  This  study  will  be  extended  and  will  form  a  basis  for  the  deter- 
mination of  the  best  conditions  for  air-drying  timber. 

Texas. — The  forest  resources  and  general  forest  conditions  of  Texas 
were  studied  and  a  report  which  gives  an  accurate  survey  of  the  gen- 
eral and  typical  forest  conditions  of  the  State  is  nearly  ready  for  pub- 
lication. 

New  Mexico. — An  examination  was  made  of  the  forests  on  and  in 
the  region  of  the  Sacramento  Mountains.  Particular  attention  was 
given  to  the  relation  of  grazing  to  the  perpetuation  of  the  forest  cover, 
and  of  the  latter  to  the  flow  of  water,  which  is  of  vital  importance  in 
contiguous  agricultural  regions. 

Arizona. — Studies  were  made  of  the  forests  of  Mount  Graham,  the 
Santa  Catalina  Mountains,  the  Huachucas,  aud  the  Chiricahuas.  A 
portion  of  the  forest  lands  of  the  Terde  River  basin  was  also  examined, 
likewise  with  special  regard  to  their  relation  to  local  water  supplies. 
Aside  from  this  question,  the  facts  gathered  will  be  of  great  service  in 
answering  frequent  inquiries  concerning  the  commercial  timber  sup- 
plies of  these  regions. 

South  Dakota  — The  forest  lands  on  and  in  the  vicinity  of  Turtle 
Mountain,  Short  Pine  Hills,  and  Slim  Buttes  were  studied  and  reported 
upon  for  the  same  important  purposes. 

Wyoming. — An  examination  of  the  forest  lands  contiguous  to  the 
Yellowstone  National  Park  was  made  with  special  reference  to  the 
grazing  problem.  The  urgent  need  for  protection  of  the  local  water 
and  timber  supply  gave  this  work  peculiar  significance. 

Montana. — A  special  study  was  begun  in  the  Flathead  Lake  region 
of  the  terrestrial  and  climatic  factors  which  influence  the  distribution 
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of  certain  types  of  coniferous  forests.  The  practical  object  of  this 
stud}7  is  an  accurate  knowledge  of  the  soil,  climate,  and  other  condi- 
tions most  favorable  to  the  development  of  the  species  considered. 
A  preliminar}^  report  of  the  progress  of  this  work  has  been  submitted. 
Further  field  investigations  are  needed,  however,  before  a  full  report 
can  be  made. 

California. — The  study  of  the  relation  of  forest  cover  to  the  flow  of 
streams,  begun  two  years  ago  in  southern  California,  was  continued. 
The  facts  collected  during  two  field  seasons,  have  been  partly  elabo- 
rated, but  require  further  study,  which  is  being  given.  It  is  believed 
that  a  complete  report  of  this  investigation  will  be  ready  for  publica- 
tion early  in  the  present  fiscal  year. 

A  general  study  was  made  of  forest  land  in  northern  California  with 
a  view  to  its  protection  against  fire,  overcutting,  and  overgrazing. 
The  examination  covered  altogether  more  than  2,000,000  acres. 

Ioiva. — Studies  of  the  distribution,  character,  and  value  of  forests 
in  Iowa  have  been  in  progress  for  some  time.  It  is  expected  that 
complete  reports  will  be  ready  for  publication  at  the  close  of  the  cal- 
endar year.  The  information  will  be  of  particular  value  to  land 
owners  of  the  Middle  West. 

COOPERATIVE   INVESTIGATIONS. 

California. — The  study  of  forests  in  the  Sierra  Forest  Reserve  was 
again  taken  up  in  cooperation  with  the  IT.  S.  Geological  Survey,  and 
the  unfinished  south  half  of  the  reserve  was  completed.  The  purpose 
of  this  work  was  to  make  a  description  and  classification  of  the  forest 
and  other  lands  within  the  reserve,  to  map  the  distribution  of  tree 
species  and  forest  types,  and  to  ascertain  the  condition,  quality,  and 
stand  of  commercial  timber.  The  relation  of  these  forests  to  various 
industries  was  considered,  and  the  effects  of  forest  fires  on  the  growth 
and  reproduction  of  the  trees.  An  area  of  about  3,000,000  acres  was 
examined.  A  report  of  the  work  of  two  field  seasons,  covering  the 
entire  Sierra  Forest  Reserve,  is  in  preparation  and  will  be  completed 
early  in  the  present  fiscal  year. 

Vermont. — In  cooperation  with  ex-Governor  Smith,  the  Bureau 
began  a  general  study  of  the  forest  resources  and  conditions  of  Ver- 
mont with  a  view  to  recommending  a  forest  policy.  A  preliminary 
report  was  submitted  and  the  complete  report  is  in  preparation. 

Maryland. — The  study  of  the  forests  of  the  best  timbered  counties 
of  Maryland,  begun  in  1899  in  cooperation  with  the  State  geological 
survey,  was  continued  during  last  season  under  the  same  auspices. 
Reports  on  the  timber  resources  and  forest  conditions  of  Cecil,  Gar- 
rett, and  Calvert  counties  have  been  prepared.  Those  on  Cecil  and 
Garrett  counties  are  being  published  as  a  part  of  the  report  of  the 
State  geologist,  while  the  Calvert  County  report  will  be  published 
later. 

Appalachian  forests. — Descriptions  of  additional  forest  lands  under 
consideration  for  inclusion  in  the  proposed  Appalachian  Forest 
Reserve  were  completed  during  the  past  year.  The  results  of  this 
and  the  previous  season's  work,  conducted  in  cooperation  with  the 
U.  S.  Geological  Survey,  were  embodied  in  an  elaborate  report  sub- 
mitted to  Congress  and  ordered  published  as  Senate  Document  No. 
84.     The  report  is  copiously  illustrated  by  maps  and  photographs. 
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Its  immediate  purpose  is  to  give  reliable  information  upon  the  desira- 
bility and  feasibility  of  establishing  the  Appalachian  Forest  Reserve. 
Aside  from  this  purpose,  the  report  embodies  exhaustive  data  on  the 
composition,  condition,  character,  extent,  and  distribution  of  the 
forests  of  a  little-known  region. 

EFFECTS   OF   GRAZING   OX   THE   FOREST. 

Investigations  of  the  effects  of  grazing  on  the  forest  were  con- 
ducted in  the  region  included  by  the  Yellowstone  and  present  Teton 
forest  reserves  in  Wyoming,  in  the  Sacramento  Mountains  of  Xew 
Mexico,  in  the  Uintah  Mountains  of  Utah,  in  the  southern  Sierras, 
and  in  the  State  of  Washington.  The  purpose  of  these  studies  was 
to  secure  information  which  would  permit  a  satisfactory  regulation  of 
grazing  in  regions  where  agricultural  and  other  interests  dependent 
upon  water  supply  and  upon  timber  have  suffered  as  a  result  of 
excessive  grazing. 

STUDY   OF   FOREST  FIRES. 

A  study  of  the  effect  of  fires  on  the  forest  was  conducted  in  Maine, 
Vermont,  Michigan,  Maryland,  the  Appalachian  Mountains,  Wyo- 
ming, Utah,  Idaho,  California,  New  Mexico,  and  Arizona.  The  exami- 
nation of  published  forest-fire  records  was  extended  to  a  large  num- 
ber of  Western  papers.  A  discussion  of  the  destruction  caused  by 
forest  fires  and  the  significance  of  the  fire  records  now  accumulated 
was  embodied  in  a  report  which  will  be  ready  for  publication  during 
the  present  fiscal  year. 

DENDRO- CHEMICAL   IXVESTI GATIONS. 

Under  cooperative  plans  arranged  last  year  between  the  Bureau  of 
Forestry  and  the  Bureau  of  Chemistry,  the  following  dendro-chemical 
studies  were  carried  on : 

Commercial  derivatives  from  native  and  exotic  barks,  ivoods,  and 
gums. — Particular  attention  was  directed  to  the  quality  and  quantity 
of  tan  extracts  jn-oduced  by  native  woods  and  barks.  The  species 
studied  include  AVhite  Oaks,  Black  Oaks,  Chestnuts,  and  Hemlocks. 
A  number  of  gums  produced  in  quantities  by  trees  native  of  the  Philip- 
pine Islands  were  studied  with  reference  to  the  production  of  dammar 
and  gutta-percha,  and  a  large  amount  of  work  is  yet  to  be  done  on 
similar  material  from  the  same  source. 

Standard  pulp  /roods  and  untried  species  probably  suitable  for  paper 
pulp. — The  rapid  exhaustion  of  the  supply  of  standard  pulp  woods 
renders  it  imperative  to  discover,  if  possible,  other  equalry  useful 
species.  To  demonstrate  the  usefulness  for  pulp  of  certain  plentiful 
timbers  not  yet  used  for  that  purpose  will  be  exceedingly  valuable  if 
it  can  be  done.  Wherever  supplies  of  such  timber  are  present  the 
life  of  the  wood-pulp  paper  industry  may  be  greatly  extended. 

The  species  being  studied  are  White  Spruce,  Black  Spruce,  Red 
Spruce,  Balsam  Fir,  Red  Pine,  White  Pine,  Loblolly  Pine,  Hemlock, 
Arborvitae,  Southern  White  Cedar,  Aspen,  Large-tooth  Aspen,  Cotton- 
wood, White  Birch,  Basswood,  Red  Maple,  Silver  Maple,  Tulip-tree, 
and  Black  Gum. 

The  study  of  these  woods  embraces  the  preparation  of  pulp  from 
their  woods  and  the  manufacture  of  commercial  paper  in  accordance 
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with  standard  methods  of  manufacture.  A  detailed  microscopic  study 
is  also  being  made  of  the  wood  fibers  as  an  additional  means  of  ascer- 
taining the  structural  basis  of  the  excellence  or  unfitness  of  certain 
fibers  for  the  manufacture  of  paper.  The  paper  produced  will  be 
subject  to  thorough  tests,  including  the  wear  and  strains  to  which 
they  are  subjected  in  actual  use. 

Removal  of  resin  from  fir  pulp  woods. — In  connection  with  the  gen- 
eral investigation  of  pulp  woods  a  special  attempt  is  being  made  to 
devise  a  cheap  treatment  which  shall  remove  all  the  resin  in  fir  woods, 
or  at  least  a  sufficient  part  of  it,  to  permit  its  reduction  to  pulp  by 
grinding  without  clogging  the  reducing  stones. 

TURPENTINE   ORCHARDING. 

The  method  of  producing  naval  stores  in  the  South  is  rapidly 
destroying  the  forests  of  the  Longieaf  Pine,  a  timber  whose  preserva- 
tion is  absolutely  essential  to  the  prosperity  of  that  region.  These 
facts  led  to  an  investigation  of  the  production  of  crude  resin  by  the 
Longieaf  Pine,  and  an  attempt  to  devise  a  more  economical  system. 
The  survival  of  the  naval  stores  industry  depends  absolutely  on  the 
abandonment  of  the  old  system  of  boxing  and  the  introduction  of  a 
new  method  which  will  protect  the  life  of  the  tree.  The  old  system 
invites  the  destruction  of  the  forest  by  fire  and  wind,  as  well  as  by  the 
boxing  itself.  The  Herty  method  of  tapping,  devised  by  Dr.  C.  H. 
Herty,  a  member  of  this  Bureau,  leaves  the  tree  practically  intact. 
By  this  method  the  resin,  from:  two  or  more  shallow  streaks  chipped 
on  the  trunk,  flows  into  galvanized  iron  gutters  which  conduct  it  to 
an  earthen  pot  hanging  b}r  a  nail  to  the  trunk  of  the  tree.  To  test 
the  new  method  in  comparison  with  the  old,  20,000  trees  in  strips 
intimately  mingled  were  tapped.  Great  care  was  taken  to  make 
the  comparison  perfectly  fair.  The  run  of  gum  from  sets  of  trees 
tapped  for  the  first,  second,  third,  and  fourth  times  was  collected  and 
measured  for  each  method.  A  bulletin  giving  in  detail  the  results  of 
the  test  is  now  in  preparation.  It  is  sufficient  to  say  here  that  in  quan- 
tity, quality,  and  economy  of  production  the  new  method  is  decidedly 
superior  to  the  old. 

The  acknowledgments  of  the  Bureau  are  due  to  Mr.  John  H.  Powell, 
of  Ocilla,  Ga. ,  without  whose  assistance  this  experiment  could  not  have 
been  carried  out. 

COOPERATION  WITH  THE   DIVISION   OF  ENTOMOLOGY. 

In  cooperation  with  the  Division  of  Entomology,  much  attention  has 
been  given  during  the  past  year  to  the  ravages  of  insects  injurious  to 
forests.  Problems  of  the  first  importance  to  conservative  forestry  are 
presented  by  insect  damage  in  the  East  and  West  alike.  It  may  be 
cited  as  an  example  that  the  timber  killed  by  insects  in  recent  years 
in  the  Black  Hills  of  South  Dakota  amounts  to  not  less  than  600,000,000 
feet  B.M. 

VARIOUS   STUDIES. 

A  history  of  the  lumber  industry  in  the  State  of  Neiv  York. — This 
study,  prepared  by  the  superintendent  of  forests  of  the  State  of  New 
York,  was  completed  during  the  year,  and  has  recently  appeared  as 
Bulletin  No.  34  of  this  Bureau. 
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Osier-  willow  industry  in  the  United  States. — An  exhaustive  study 
was  made  of  the  status  of  the  osier  willow  industry  in  this  country. 
Important  statistical  data,  hitherto  unpublished,  were  compiled  and 
supplemented  by  original  inquiries.  A  representative  of  the  Bureau 
studied  on  the  ground  the  growth  and  management  of  American  osier 
plantations,  and  added  a  thorough  survey  of  the  osier  willow  culture 
in  foreign  countries.  A  bulletin  embodying  the  results  of  these  in- 
vestigations is  nearty  ready  for  publication.  There  is  a  widespread 
call  for  the  information  it  will  contain. 

Tree  growth  on  burned  lands. — The  study  of  burned  mountain  slopes 
in  southern  California  was  continued  during  the  year.  Special  atten- 
tion was  given  to  the  study  of  natural  reseeding  from  surviving  trees, 
and  to  experiments  in  direct  seed  planting  of  Western  Yellow  Pine, 
Torrey  Pine,  and  Monterey  Pine,  in  denuded  sections.  Since  the 
spring  rains  very  encouraging  results  have  followed  this  seeding. 
With  the  exception  of  the  Yellow  Pine,  the  species  named  are  of  little 
direct  value,  but  a  protective  cover  of  these  trees  will  make  possible 
the  later  introduction  of  more  useful  timbers.  Strong  local  sentiment 
was  aroused  by  this  work,  and  the  agent  in  charge  has  been  given 
cordial  support  and  assistance  from  settlers  in  collecting  seed  and  in 
planting  it. 

Eucalypts  cultivated  in  the  United  States. — A  careful  study  was  made 
of  the  distinguishing  characteristics,  culture,  uses,  and  distribution 
in  the  United  States  of  about  40  species  of  Australian  Eucalypts,  and 
the  results  of  these  studies  were  embodied  in  a  bulletin  which  is  now 
in  press.  Collectively,  the  information  made  available  in  this  bulletin 
is  nowhere  else  accessible.  It  will  give  information  much  needed  and 
often  requested  by  correspondents  of  this  Bureau. 

Acacias  cultivated  omd  naturalized  in  the  United  States. — A  similar 
study  was  made  of  the  Acacias  cultivated  and  naturalized  in  the  United 
States,  but  the  report  is  not  yet  ready  for  publication.  Information 
concerning  these  trees  is  in  constant  demand  by  correspondents  of 
the  Bureau  in  the  Southwest. 

TIMBER  CONSTRUCTION   AND   SUPPLIES. 

Durability  of  treated  and  untreated  raihvay  timber. — In  cooperation 
with  the  Bureau  of  Plant  Industry,  the  durability  of  timber  used  for 
construction,  and  particularly  of  railroad  timber,  was  given  thorough 
attention.  Large  quantities  of  railroad  ties,  contributed  and  trans- 
ported without  cost  to  the  Department  by  various  companies,  were 
laid  in  the  roadbed  under  test  conditions. 

The  value  of  insect- killed  timber,  both  treated  and  untreated,  for 
various  purposes  was  carefully  investigated,  and  great  interest  in  vari- 
ous questions  was  aroused  among  the  mining  and  railroad  companies. 
Widespread  support  and  encouragement  was  given  by  the  latter  in 
various  ways.  This  work,  continued  from  previous  years,  is  among 
the  most  promising  in  which  the  Bureau  of  Forestry  has  been  engaged. 

EXPOSITIONS. 

The  forest  exhibit  installed  at  the  Pan-American  Exposition  on 
June  20,  1901,  remained  on  exhibition  until  November  1,  1901,  when, 
with  the  exception  of  the  two  largest  transparencies,  it  was  moved  to 
Charleston,  S.  C,  and  installed  there  on  December  30,  in  the  South 
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Carolina  Interstate  and  West  Indfan  Exposition.  The  only  new  fea- 
ture of  the  exhibit  at  Charleston  was  the  addition  of  70  samples  of 
commercial  woods  from  the  Philippine  Islands.  At  the  close  of  the 
Charleston  Exposition  one-half  of  the  exhibit  was  installed  at  the  New 
England  Association  of  Arts  and  Crafts,  at  Providence,  R.  I. ,  where 
it  now  is;  the  remainder  of  the  exhibit  was  boxed  and  shipped  to 
Washington,  D.  C. 

IDENTIFICATION   OF   FOEEST   SPECIMENS. 

Much  time  was  consumed  in  the  division  of  forest  investigation  in 
identifying  specimens  of  native  and  exotic  trees  and  samples  of  com- 
mercial woods.  An  important  service  was  rendered  to  the  Tennessee 
and  Virginia  Boundary  Commission  by  the  identification  of  the  spe- 
cies of  witness  trees  and  the  determination  of  the  ages  of  blaze  marks 
upon  them. 

EXPENDITUEES. 

The  total  expenditures  of  the  division  of  forest  investigation  dur- 
ing the  fiscal  year  were  $55,468.84,  or  29.9  per  cent  of  the  total  appro- 
priation of  the  Bureau. 

WORK   FOE  THE   ENSUING  YEAE. 
DENDROLOGY. 

Monographic  studies  of  the  White  and  Black  Oaks  and  the  osier 
willows  will  be  continued,  and  studies  will  be  begun  of  the  Sugar 
Maple  and  the  Western  Cottonwood.  Investigations  of  the  forest 
floras  of  important  regions  will  continue. 

FOREST   DISTRIBUTION. 

A  study  of  the  character,  extent,  and  value  of  forests  in  the  best- 
timbered  counties  of  Maryland  will  be  continued  in  cooperation  with 
the  Maryland  State  geological  survey.  Studies  of  forest  conditions 
and  forest  resources  will  be  carried  on  in  Vermont,  Michigan,  Ohio, 
Kentucky,  Iowa,  Montana,  and  California.  Special  forest  problems 
concerning  types  of  forests  in  Texas,  Arkansas,  and  Missouri  will  also 
be  taken  up. 

STUDY  OP  FOREST  PRODUCTS. 

Dendro-chemical  investigations. — Chemical  investigations  of  woods, 
barks,  and  gums  to  determine  their  production  of  tan  extracts  and  of 
the  adaptation  of  untried  pulp  woods  for  the  manufacture  of  paper 
pulp  will  be  continued  in  cooperation  with  the  Bureau  of  Chemistry. 
The  lines  of  this  work  will  be  considerably  broadened  to  include 
examinations  of  new  material  and  the  manufacture  and  testing  of 
papers  made  from  untried  woods. 

Removal  of  resin  from  pulp  woods. — In  connection  with  the  investi- 
gation of  pulp  woods,  experiments  will  be  continued  to  devise  a 
method  of  cheaply  removing  resin  from  fir  woods  in  order  to  facilitate 
their  reduction  by  grinding  to  pulp.  Similar  experiments  will  be  made 
also  with  inferior  pine  woods,  which,  if  freed  from  resin,  can  be  used 
for  certain  grades  of  paper. 
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MECHANICAL  AND  OTHER  PROPERTIES  OF  LEATHER  PREPARED  BY  TAN  EXTRACTS 
FROM  DIFFERENT  NATIVE  TANBARZS. 

An  investigation  to  determine  the  mechanical  properties  of  leather 
from  different  tannages  will  be  begun  at  the  request  of  a  leading  manu- 
facturer of  American  leathers,  upon  samples  to  be  furnished  by  him 
and  other  manufacturers.  This  studj7  follows  naturally  upon  the 
investigation  of  tan  barks  alread}7  mentioned.  It  is  expected  to  yield 
important  results  upon  the  comparative  wearing  qualities  of  leathers 
prepared  by  various  tannages. 

CONIFEROUS  PRODUCTS. 

Turpentine  orcharding. — This  investigation  will  be  continued  for 
this  season  along  the  lines  already  described.  A  comparative  study 
of  European  and  American  methods  on  the  ground  will  be  undertaken 
and  should  be  of  very  great  advantage  to  the  development  of  the  new 
method  now  under  experiment. 

Distillation  of  pine  ivoods. — The  preliminaiy  study  already  made  of 
the  distillation  of  waste  Longleaf  Pine  butts  for  the  production  of 
turpentine  and  other  by-products  will  be  continued,  with  a  view  to  its 
application  to  waste  pine  tops. 

FOREST   STATISTICS. 

An  effort  will  be  made  to  begin  the  collection  of  data  showing  past 
and  present  consumption  of  raw  and  manufactured  wood  of  various 
kinds  for  all  purposes.  The  investigation  is  planned  to  include  a 
considerable  number  of  American  and  foreign  woods  in  home  and 
foreign  markets  and  the  production  and  value  of  forest  by-products. 

PRESERVATION   OF  WOOD. 

The  mechanical  treatment  of  railway  and  other  construction  tim- 
bers with  preservatives  to  increase  their  durability  and  comparative 
studies  of  the  behavior  and  durability  of  treated  and  untreated  tim- 
ber in  actual  service  will  be  continued.  Further  study  of  the  causes 
of  decay  in  timber  and  methods  of  prevention  will  be  made.  These 
investigations  will  be  conducted  in  cooperation  with  the  Bureau  of 
Plant  Industry. 

TIMBER   TESTS. 

In  cooperation  with  the  Bureau  of  Chemistry,  a  series  of  tests  to 
determine  the  strength  of  the  principal  merchantable  timbers  of  the 
United  States  has  been  commenced.  There  is  an  urgent  and  wide- 
spread demand  for  reliable  information  of  this  kind,  and  it  is  intended 
to  take  up  the  work  in  a  very  thorough  way.  The  Division  of  For- 
estry began  in  1891  tests  which  related  principally  to  the  southern 
pines  and  which  in  1896  were  discontinued.  Beyond  this  no  sj-s- 
tematic  tests  of  American  timbers  have  ever  been  made. 

The  work  in  timber  testing  now  undertaken  by  the  Bureau  of  For- 
estry will  be  of,  direct  practical  value  to  engineers  and  to  others  inter- 
ested in  the  utilization  of  timber.  Testing  stations  have  already  been 
established  at  Washington,  D.  C,  and  at  New  Haven,  Conn.,  the  lat- 
ter in  connection  with  the  Yale  Forest  School,  and  their  number  will 
be  increased  as  rapidly  as  possible.  Experienced  engineers  will  be 
employed  in  the  laboratories,  and  the  material  will  be  collected  by 
trained  men. 
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FOREST   ENTOMOLOGY. 

In  cooperation  with  the  Division  of  Entomology,  the  study  of  the 
relation  of  injurious  insects  to  practical  forestry  will  be  continued, 
and  will  include  an  investigation  of  the  relation  of  insect  pests  to 
American  osier  willow  plantations. 

MISCELLANEOUS   INVESTIGATIONS. 

Pacific  Coast  Tan-bark  Oak. — A  thorough  investigation  will  be  made 
of  the  distribution  and  available  commercial  supplies  of  the  Tan-bark 
Oak  of  the  Pacific  slope.  Special  attention  will  be  given  to  the  growth 
of  the  tree  and  its  methods  of  reproduction.  The  importance  of  this 
investigation  is  very  great,  since  the  supply  of  this  bark,  which  is  the 
most  valuable  in  the  West,  is  rapidly  decreasing,  and  its  place  can 
not  be  taken  by  material  from  any  other  western  Tan-bark  Oak. 

Pacific  cedar-shingle  industry. — A  study  will  be  made  of  the  cedar- 
shingle  industry  of  the  Pacific  coast  region.  The  industry  will  be 
investigated  at  the  principal  manufacturing  centers,  while  a  careful 
study  will  be  made  in  the  forest  of  the  distribution,  character,  and 
extent  of  cedar  timber  available  for  shingles.  So  far  as  it  is  possible 
during  the  present  season,  a  study  will  be  made  of  the  reproduction 
and  silvicultural  characteristics  of  this  cedar. 

Records. 

quarters. 

At  the  beginning  of  March,  1902,  an  entire  floor  of  the  Atlantic 
Building  was  added  to  the  quarters  of  the  Bureau.  This  addition  was 
required  by  the  congested  condition  of  the  rooms  on  the  seventh  floor. 
It  permitted  a  rearrangement  of  the  offices,  the  installation  of  the 
library,  and  the  assignment  of  quarters  to  the  photographic  laboratory, 
hitherto  in  the  building  of  the  Bureau  of  Chemistry  by  the  courtesy 
of  the  chief  of  that  Bureau. 

LIBRARY. 

The  transfer  of  the  main  collection  of  forest  literature  from  the 
Department  Library  to  the  quarters  of  the  Bureau  was  prevented  by 
lack  of  space  until  March,  1902,  when  a  large  room  was  equipped  for 
library  purposes.  The  library  now  contains  1,120  bound  volumes, 
1,900  pamphlets,  and  files  of  28  current  forest  and  lumber-trade  jour- 
nals, including  French,  English,  and  German  periodicals.  There 
were  added  during  the  year  3,821  clippings  from  newspapers  relating 
to  forest  work.  The  library  staff  was  increased  by  the  appointment  of 
two  librarians,  making  it  possible  to  classify  properly  much  valuable 
material  collected  in  former  years  and  to  keep  abreast  of  the  current 
work. 

The  photographic  collection  was  largely  increased.  Prints  to  the 
number  of  3,643  were  added  during  the  year.  Of  this  number,  3,235 
photographs  were  taken  in  42  States  and  Territories,  and  408  forest 
photographs  were  received  from  foreign  countries,  including  excellent 
collections  from  India,  Switzerland,  and  Germany.  These  were  classi- 
fied, catalogued,  and  filed. 

The  collection  now  numbers  6,059  prints.     Every  State  and  Terri- 
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tory,  including  Alaska,  Porto  Rico,  and  the  Philippine  Islands,  is 
represented.  The  collection  of  lantern  slides  now  numbers  about 
1,000,  of  which  over  400  were  added  during  the  year.  Loans  of  476 
slides  were  made  to  13  persons  during  the  year. 

CORRESPONDENCE. 

As  in  preceding  years,  close  attention  was  given  to  the  expeditious 
handling  of  correspondence.  Notwithstanding  the  large  increase  of 
mail  matter,  all  letters  received  were  promptly  referred  for  attention, 
and,  with  few  exceptions,  were  acted  upon  and  acknowledged  within 
thirty-six  hours.  The  number  of  pieces  of  mail  matter  forwarded 
from  the  Bureau  during  the  year  was  24,538. 


MAILING   LISTS. 

The  mailing  lists  of  the  Bureau  are  the  following: 

(1)  A  special  list  of  libraries. 

(2)  A  list  of  representative  newspapers. 

(3)  A  small  foreign  list  of  journals,  libraries,  and  individuals 
engaged  in  forest  work. 

(4)  A  special  list  of  persons  engaged  in  forest  work  in  the  United 
States. 

(5)  A  general  list  of  persons  interested  in  forestry. 

The  first  four  lists,  which  number  together  2,817  addresses,  receive 
all  publications  of  the  Bureau  as  soon  as  they  are  available.  To  the 
general  list  are  sent  the  reports  of  the  Forester,  reprints  of  the  con- 
tributions from  the  Bureau  of  Forestry  to  the  Yearbook  of  the  Depart- 
ment, and  circulars  of  information.  Cards  are  also  sent,  giving  notice 
of  the  appearance  of  bulletins,  with  brief  descriptions  of  their  con- 
tents. Applications  for  these  bulletins,  made  in  response  to  the  card 
notices,  are  honored  in  the  order  of  their  receipt.  The  number  of 
addresses  on  the  general  list  is  5,056. 

PUBLICATIONS. 

New  publications. — During  the  year  eight  new  publications  ap- 
peared, as  follows: 

Copies. 

Bulletin  No.  31 7,200 

Bulletin  No.  32 10.000 

Circular  No.  23 10. 000 

Extract  No.  212 15.000 

Extract  No.  214 10.000 

Extract  No.  236 '. 5.000 

Report  of  the  Forester  for  1901 10.000 

Farmers'  Bulletin  No.  134 10,000 

77, 200 
Press  Bulletins  (Nos.  14,  15,  and  16) 12,000 

Total 89,200 

A  word  of  explanation  is  required  concerning  the  number  of  new 
publications  issued,  without  which  it  would  seem  that  the  publication 
of  results  had  not  by  any  means  kept  pace  with  the  Bureau's  activity 
in  other  directions.  While  but  2  new  bulletins  have  appeared,  as 
against  3  in  1901,  there  are  now  in  course  of  publication  4  new  bulle- 
tins, the  manuscript  of  a  fifth  is  completed  and  awaiting  the  beginning 
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of  the  new  fiscal  year  before  being  submitted,  and  2  additional  extracts 
from  the  Yearbook  will  appear  shortly.  It  is  thus  true  that  the  work 
of  publishing  results  has  been  carried  on  much  more  rapidly  than 
ever  before. 

Reprints — Ten  reprints  of  former  publications  were  printed,  as 
follows : 

Copies. 

Bulletin  No.  7 1,000 

Bulletin  No.  10,  first  edition 2, 000 

Bulletin  No.  10,  second  edition 1, 000 

Bulletin  No.  12 2,500 

Bulletin  No.  17 1,000 

Bulletin  No.  26 3,000 

Bulletin  No.  29 10, 000 

Bulletin  No.  30 10,000 

Circular  No.  23 2, 000 

Extract  No.  212 10, 000 

Farmers'  Bulletin  No.  134  (various  reprints) 85, 000 

Total - - 127,500 

In  addition  to  the  reprints  listed  above,  the  following  are  now  in 
course  of  publication : 

Copies. 

Bulletin  No.  6 _■ 2,500 

Bulletin  No.  8 - 2,000 

Bulletin  No.  13 2,500 

Bulletin  No.  22 -....     1,000 

Bulletin  No.  28 10,000 

Total . , 18,000 

PHOTOGRAPHIC  LABORATORY. 

Owing  to  lack  of  space  at  the  quarters  of  the  Bureau  of  Forestry, 
the  photographic  laboratory  remained,  as  already  mentioned,  until 
recently,  in  the  building  of  the  Bureau  of  Chemistry,  through  the 
courtesy  of  the  chief  of  that  Bureau.  With  the  acquisition  of  the 
eighth  floor  of  the  Atlantic  Building  it  was  possible  to  assign  sufficient 
quarters  for  the  equipment  of  a  photographic  laboratory.  The  work 
of  installing  the  equipment  is  now  completed.  An  enlarging  and 
reducing  camera  of  large  size  was  purchased,  and  the  laboratory  is 
now  thoroughly  equipped  in  all  branches  of  photographic  work,  includ- 
ing map  photography,  enlarging,  reducing,  and  wet-plate  work. 

The  work  of  the  laboratory  during  the  year  was  very  satisfactory. 
Five  thousand  three  hundred  and  thirty-two  films  and  plates  were 
developed,  9,695  prints  were  made,  and  altogether  20,884  items  of 
work  were  performed. 

INSTRUMENTS   AND    SUPPLIES. 

Instruments.- — The  rapid  extension  of  the  work  of  the  Bureau  in  the 
field  made  heavy  demands  for  additional  instruments,  while  experience 
in  the  woods  suggested  improvements  in  the  construction  of  several 
types.  A  very  small  percentage  of  field  equipment  was  lost  or  dam- 
aged beyond  repair,  for  the  members  of  the  field  parties  were  generally 
careful  in  the  handling  and  use  of  the  instruments.  The  total  expendi- 
ture for  instruments  during  the  fiscal  year  was  $7,245.61,  or  3.9x^er 
cent  of  the  total  appropriation. 
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Supplies. — With  the  exception  of  $400  from  the  contingent  fund  of 
the  Department,  all  furniture,  typewriting  machines,  stationery,  and 
supplies  of  all  kinds  have  been  purchased  from  the  funds  appropri- 
ated for  the  Bureau  of  Forestry.  This  expenditure  was  $10,200.74,  or 
5.5  per  cent  of  the  total  appropriation. 

Accounts. — At  the  beginning  of  the  fiscal  year  1002  a  system  of 
accounts  was  introduced,  the  principal  object  of  which,  in  connection 
with  the  proper  preparation  and  handling  of  vouchers  for  the  pay- 
ment of  salaries  and  exj)enses,  was  to  furnish  at  all  times  an  accurate, 
comprehensive,  and  permanent  record  of  the  condition  of  the  appro- 
priation for  the  expenses  of  the  Bureau,  and  of  the  several  allotments 
made  by  letters  of  authorization  for  the  traveling  expenses  of  mem- 
bers of  the  Bureau  engaged  in  field  work.  A  system  setting  forth  in 
detail  the  allotments  and  liabilities  of  every  class  has  been  submitted 
at  the  end  of  each  month  to  the  chief  of  the  Bureau. 

Tree  Planting. 

The  work  of  this  section  has  broadened  steadily  during  the  past 
year.  Cooperation  with  forest  planters  under  the  provisions  of  Cir- 
cular No.  22  was  widely  extended,  met  with  a  high  degree  of  public 
appreciation,  and  remains  the  most  important  work  with  which  the 
section  is  charged.  Other  lines  of  work  of  equal  promise  originated 
during  the  year.  The  first  National  reserves  for  the  distinct  purpose 
of  forest  planting  were  established.  It  was  fairly  proved  that  some 
lands,  hitherto  considered  incapable  of  doing  so,  will  stock  themselves 
without  planting,  if  well  directed  assistance  is  given  to  the  natural 
reproductive  power.  The  reclamation  of  the  coast  sand  dunes  by 
forest  planting  was  for  the  first  time  undertaken  by  the  Bureau. 

COOPERATIVE   PLANTING. 

On  June  30,  1901,  there  had  been  received  in  response  to  the  offer 
of  cooperation  with  forest  planters,  announced  in  Circular  No.  22,  a 
total  of  192  applications  for  assistance.  For  173  applicants  planting 
plans  had  been  prepared,  in  the  course  of  which  113,842.3  acres  were 
examined.  Probably  10  per  cent  of  this  area  will  be  planted  within 
twelve  or  fifteen  years,  but  the  detailed  plans,  made  in  consequence  of 
the  examinations,  covered  but  3,057  acres,  which  is  the  area  to  be 
planted  within  three  or  four  years  from  the  date  of  the  plans.  Where 
the  planting  was  not  extensive,  in  many  cases  it  is  now  complete  and 
in  others  it  is  near  completion,  for  many  landowners  began  planting 
at  once  on  receipt  of  their  plans. 

This  planting  has  generally  given  satisfactory  results.  For  exam- 
ple, at  Fowler,  Kans.,  the  main  part  of  a  wood  lot  of  12  acres  has  been 
established  without  losing  a  single  tree.  At  Enid,  Okla.,  satisfactory 
results  were  obtained  in  establishing  a  wood  lot  of  5  acres.  In  a  few 
instances  the  planting  has  been  temporarily  deferred,  and  in  two 
cases  the  agreements  have  been  canceled  because  they  could  not  be 
carried  out  by  the  owners. 

During  the  past  fiscal  year  70  applications  for  assistance  were 
received  and  51  planting  plans  were  made.  There  was  examined  an 
area  of  83,596.9  acres,  a  large  percentage  of  which  is  subject  to  plant- 
ing. The  area  actually  covered  by  the  plans  made  during  the  year, 
and  to  be  planted  within  the  next  two  or  three  years,  is  3,417.57  acres. 
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The  total  number  of  applications  to  June  30,  1902,  is  262,  the  number 
of  plans  prepared  224,  the  area  examined,  197,439.2  acres,  and  the 
area  to  be  planted,  6,474.32  acres.  Thirty-eight  applications  await 
attention. 

The  plans  represent  29  States  and  Territories  and  172  localities.  In 
addition,  personal  advice  and  instruction  have  been  given  in  these 
localities  to  many  other  planters.  It  has  been  the  practice  of  the 
representatives  of  the  Bureau  in  this  work  to  attend  and  address  local 
meetings  when  such  are  called  in  the  interest  of  forestry  by  the  citi- 
zens of  a  community  where  work  is  being  done.  At  Anthony,  Kans. , 
where  such  a  meeting  was  held  last  summer,  over  500,000  trees  were 
set  out  this  spring  in  consequence,  in  addition  to  the  planting  under 
plans  regularly  prepared  in  that  locality. 

Planting  under  this  y ear's  plans  has  several  purposes.  Protective 
shelter  belts  and  farm  wood  lots  have  generally  been  the  object  in  the 
Middle  West.  Several  commercial  plantations  are  being  developed 
in  Oklahoma,  Kansas,  and  Nebraska  for  fence  posts  and  telegraph 
poles,  though  none  is  of  great  extent.  An  average  example  is  a  plan- 
tation at  Stafford,  Kans.,  which  covers  30  acres  and  has  for  its  object 
the  production  of  fence  posts.  The  Middle  West  has  comparatively 
little  nonagri cultural  land,  and  except  for  the  production  of  fence 
posts,  telegraph  poles,  and  railroad  ties,  forest  planting  will  not  as  a 
rule  be  practiced  by  individual  planters  on  a  larger  scale  than  farm 
wood  lots  and  shelter  belts.  The  Eastern  States  have  a  high  percent- 
age of  land  adapted  only  to  forest  purposes,  a  good  part  of  which  has 
been  stripped  of  timber  beyond  the  hope  of  natural  reproduction. 
Such  land  often  lies  within  reach  of  good  lumber  markets.  In  many 
places  in  New  England  land  worth  from  $2  to  $5  per  acre  can  be 
stocked  with  White  Pine  at  fair  annual  profit  on  the  investment,  reck- 
oning lumber  at  present  prices  and  a  period  of  growth  of  from  forty 
to  sixty  years,  and  this  has  encouraged  many  land  owners  to  begin 
planting  on  their  idle  lands. 

<  An  increasing  amount  of  forest  planting  is  being  done  for  the  pur- 
pose of  protection,  and  this  Bureau  is  giving  practical  aid  in  several 
cases  of  this  nature.  For  example,  the  most  extensive  planting  in 
New  England  is  being  done  by  the  Metropolitan  Water  and  Sewerage 
Board  of  the  Commonwealth  of  Massachusetts,  for  the  purpose  of  pro- 
tecting from  silt  the  immense  reservoir  under  construction  at  Clinton, 
Mass.,  to  supply  Boston  and  surrounding  cities  with  water.  Seed 
beds,  in  preparation  for  this  planting,  were  established  two  years  ago. 
Planting  wTas  begun  this  year  under  plans  prepared  by  the  Bureau 
and  carried  forward  with  a  force  of  48  men  under  the  immediate 
direction  of  a  forester  privately  employed.  One  hundred  and  seventy- 
five  acres  were  planted.  It  will  require  three  years  more  to  complete 
the  planting  at  present  planned,  which  will  cover  1,500  acres.  Seed- 
lings are  already  on  hand  for  the  planting  of  this  area,  which  is, 
however,  but  half  of  that  which  the  plantation  will  eventually  occupy. 

In  no  case  has  the  Bureau  furnished  seeds  or  trees  or  participated 
in  any  degree  in  the  expense  of  planting.  Its  outlay  is  limited  to  the 
expenses  of  its  agents  in  making  the  preliminary  examinations  and 
planting  plans. 

STUDIES   OF   PLANTED   WOODLANDS. 

Reliable  advice  and  instruction  in  forest  planting  must  be  based 
upon  a  thorough  knowledge  of  the  purposes  for  which  planting  is 
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practicable,  and  of  the  methods  to  be  economically  employed  in  vari- 
ous regions.  This  knowledge  can  be  obtained  only  by  an  exhaustive 
study  of  plantations  already  established.  Such  a  study  was  vigor- 
ously pursued,  during  the  past  year,  along  the  lines  already  established, 
in  20  large  plantations,  8  of  which  are  located  in  the  Middle  West  and 
12  in  the  East.  The  study  of  the  Hardy  Catalpa  for  economic  plant- 
ing was  completed,  and  a  bulletin  based  upon  it  is  in  press.  A  study 
of  the  White  Pine  for  economic  planting  in  New  England  is  in  prog- 
ress, and  a  report  is  in  course  of  preparation. 

Closely  connected  with  these  investigations  is  a  study  now  under 
way  with  the  object  of  finding  trees  better  adapted  to  the  South- 
western plains  than  those  hitherto  in  use.  Types  of  trees  inured  to 
hard  conditions  of  climate  and  soil  in  other  regions  are  being  intro- 
duced, in  the  hope  that  trees  thoroughly  fitted  for  the  situation  may 
be  discovered. 

STUDIES   OF  FOREST   EXTENSION. 

The  study  of  the  practicability  of  forest  extension  by  assisting 
natural  reproduction  was  begun  two  years  ago  in  the  timber  belts 
which  project  into  the  prairies  along  the  streams  of  the  Middle  West. 
During  the  past  year  this  study  was  munh  advanced  by  a  forest  sur- 
vey which  included  a  large  portion  of  Nebraska.  It  was  found  that 
the  forests  of  that  State,  which  consist  mostly  of  narrow  belts  along 
the  streams,  have  extended  over  large  areas  of  prairie  land  within  the 
last  twenty-five  years,  where  they  were  x>rotected  from  fire  and  stock. 
It  is  estimated  that  in  eastern  Nebraska,  where  the  timber  is  confined 
to  hardwoods,  the  growth  of  the  forest  through  its  encroachment  on 
prairie  land  amounts  to  not  less  than  400  square  miles.  The  exten- 
sion of  the  forest  is  noticeable  on  almost  every  stream  and  ravine. 
The  forest  is  known  to  have  traveled  up  certain  streams  as  much  as 
2  miles  and  to  have  taken  complete  possession  of  tracts  of  80  to  100 
acres  of  prairie  lands  within  the  last  twenty-five  years. 

A  knowledge  of  how  to  assist  natural  reproduction  effectually  will 
be  useful  throughout  the  Middle  West,  where  there  are  hundreds  of 
scantily  wooded  stream  valleys  which  should  support  a  heavy  stand 
of  timber.  Such  knowledge  will  also  be  of  much  use  in  dealing  with 
the  denuded  lands  in  the  Eastern  States,  especially  where  reproduc- 
tion has  been  prevented  by  repeated  fires.  It  is  likely  to  be  of  great- 
est value,  however,  on  the  National  forest  reserves,  where  the  stand 
of  timber  is  often  deficient  and  in  the  management  of  which  time  is 
often  a  less  important  factor  than  on  private  lands. 

RESERVE   PLANTING. 

The  first  step  in  this  important  work  was  taken  this  year.  In  the 
forest  survey  made  in  Nebraska,  convincing  evidence  was  found  of 
the  adaptability  of  the  sand-hill  district  of  that  State  to  the  growth 
of  forest  trees.  Bull  Pine  and  Red  Cedar  are  spreading  over  the  hills 
naturally  near  the  Niobrara  River,  a  decided  tendency  toward  shrub 
growth  exists  throughout  the  district,  and  the  Government's  experi- 
ment in  planting  conifers,  made  nearl}'  fifteen  years  ago,  has  been 
attended  with  marked  success.  At  the  recommendation  of  Senator 
Dietrich,  of  Nebraska,  supported  by  the  Bureau  of  Forestry,  the 
President,  on  the  16th  of  last  April,  established  in  the  sand-hill 
region  two  forest  reserves  of  a  joint  area  of  208,902  acres.     With  the 
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consent  of  the  Secretary  of  the  Interior,  the  Department  of  Agricul- 
ture will  establish  nurseries  and  undertake  forest  planting  on  these 
reserves.  Preparation  for  the  work  was  begun  this  spring,  and  simi- 
lar work  on  other  reserves  is  about  to  begin. 

SAND   DUNES. 

Work  on  the  control  of  sand  dunes  by  forest  planting  was  begun 
for  the  first  time  during  the  past  year.  Dune  control  has  become 
important  in  several  parts  of  the  country  where  serious  damage  is 
threatened  to  valuable  property  by  the  encroachment  of  sand.  In 
southern  Virginia  and  northern  North  Carolina  a  chain  of  immense 
sand  dunes  stretches  north  and  south  along  the  coast.  These  dunes 
are  moving  slowly  landward,  and  within  the  last  few  years  have 
become  dangerous  to  the  United  States  life-saving  stations  and  to 
private  property  of  large  value.  Last  fall,  at  the  request  of  anium- 
ber  of  private  owners,  the  Bureau  made  an  examination  of  a  district 
in  Currituck  County,  N.  C,  and  began  work  at  one  point  to  fix  the 
drifting  sand  sufficiently  to  permit  forest  planting.  In  cooperation 
with  the  owners  of  the  land,  board  fences  and  other  structures  were 
erected  to  alter  the  course  of  the  most  threatening  dunes  and  to  clear 
the  superfluous  sand  from  a  plain  about  certain  valuable  buildings. 
The  work  was  so  successful  that  this  spring  the  ground  was  in  condi- 
tion for  the  planting  of  beach  grass,  which  is  being  used  temporarily 
as  a  cover.  With  a  fair  growth  of  grass  this  season,  forest  plan  ting- 
on  from  30  to  50  acres  ma}^  be  b^gun  next  spring.  The  forest,  besides 
protecting  the  buildings,  will  yield  a  much-needed  supply  of  fuel. 
At  other  points  in  the  same  district,  which  extends  30  miles  along  the 
coast,  the  Bureau  is  now  giving  similar  aid.  In  addition  to  its  direct 
use  this  work  will  have  great  value  as  an  object  lesson  in  dealing  with 
the  sand. 

An  investigation  is  also  being  made  of  the  dunes  formed  by  the 
drift  sand  along  the  Columbia  River  in  Washington  and  Oregon. 
The  dunes  are  destroying  valuable  orchards  and  rich  agricultural 
lands.  They  form  serious  hindrances  to  transportation  along  the 
lines  of  the  Northern  Pacific  Railway  and  the  Oregon  Railroad  and 
Navigation  Company.  After  a  careful  examination  the  Bureau  will 
attempt  to  devise  methods  for  controlling  the  movement  of  the  sand. 
The  Oregon  Railroad  and  Navigation  Company  is  assisting  in  the 
investigation. 

EXPENDITURES. 

The  expenditures  of  the  section  of  tree  planting  for  the  year  were 
$16,616.86,  or  8.9  per  cent  of  the  total  appropriation.  Of  this  amount 
53  per  cent  was  for  salaries  and  47  per  cent  for  field  expenses. 

WORK  FOR  THE  ENSUING  YEAR. 

The  work  in  cooperative  planting  is  giving  highly  satisf  actor}^  results 
and  will  continue  unchanged.  Increased  attention  will  also  be  paid 
to  protective  planting,  especially  in  the  Eastern  States. 

Preparations  for  extensive  planting  on  the  Dismal  River  and  Nio- 
brara forest  reserves  in  Nebraska  will  be  pushed  forward  as  rapidly 
as  possible.  Seed  beds  and  nurseries  are  being  put  in  readiness.  A 
large  collection  of  seed  will  be  made  this  fall  and  nursery  work  will 
begin.     Examinations  will  be  made  of  other  forest  reserves,  notably 
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those  in  Oklahoma,  Colorado,  Arizona,  and  southern  California,  to 
determine  the  advisability  of  S3rstematic  planting. 

Careful  studies  will  he  made  in  Oklahoma  and  Arizona  during  the 
year  to  find  methods  of  extending  the  present  forest  stand  by  improv- 
ing the  conditions  for  natural  reproduction.  In  both  regions  field 
parties  are  already  at  work. 

The  reclamation  of  sand  dunes,  both  along  the  coast  and  in  the  inte- 
rior, is  one  of  the  large  problems  before  this  Bureau.  Two  field  par- 
ties, one  on  the  Atlantic  coast  and  one  on  the  Columbia  River,  will 
continue  to  investigate  this  problem  during  the  present  season. 


REPORT  OF  THE  CHEMIST. 


U.  S.  Department  op  Agriculture, 

Bureau  op  Chemistry, 
Washington,  D.  C. ,  September  8,  1902. 
Sir:  I  have  the  honor  to  submit  herewith  my  report  of  the  opera- 
tions of  the  Bureau  of  Chemistry  for  the  fiscal  j^ear  ended  June  30, 
1902,  together  with  an  outline  of  the  proposed  work  for  the  fiscal  year 
ending  June  30,  1903,  and  an  estimate  of  the  probable  expenses  of 
the  Bureau  for  the  fiscal  year  ending  June  30,  1904. 
Respectfully, 

H.  W.  Wiley,  Chemist. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

On  the  1st  of  July,  1901,  the  old  Division  of  Chemistry,  the  first  of 
the  Divisions  organized  in  the  Department  of  Agriculture,  became  by 
act  of  Congress  and  Executive  order  the  Bureau  of  Chemistry.  The 
enlargement  of  the  scope  of  the  work  by  reason  of  this  change  ren- 
dered necessary  an  entire  reorganization  of  the  working  force  and  a 
redistribution  of  the  subjects  of  investigation.  To  this  end,  with  the 
approval  of  the  Secretary  of  Agriculture,  the  work  of  the  Bureau  was 
divided  into  groups,  and  laboratories  were  established  to  which  each 
group  of  work  was  assigned.  The  laboratories  organized  for  the  year's 
work  were  as  follows: 

POOD   LABORATORY. 

To  this  laboratory,  of  which  Mr.  W.  D.  Bigelow  was  made  chief,  was 
confided  the  study  of  the  composition,  digestibility,  and  adulteration 
of  human  foods  in  the  largest  sense  of  that  term,  including  foods  in 
the  ordinary  sense,  beverages,  and  condiments.  Also  to  this  labora- 
tory was  assigned  the  study  of  substances  added  to  foods  for  any  pur- 
pose whatever,  of  which  preservatives,  coloring  matters,  and  leavening 
agents  are  types. 

During  the  fiscal  year  of  1901-1902  the  examination  of  imported  foods, 
which  was  begun  in  1898,  was  brought  to  a  close,  and  the  results  were 
embodied  in  a  report  to  the  Secretary  of  Agriculture,  and  by  him 
transmitted  to  the  President.  In  the  course  of  this  work  the  exami- 
nation of  imported  olive  oils  led  to  the  observation  that  several  oils 
were  adulterated  which  have  always  been  reported  pure  by  labora- 
tories using  the  standard  methods  usually  employed  in  the  examina- 
tion of  salad  oils.  The  work  on  the  subject  of  olive  oils  was  there- 
fore greatly  increased.     It  is  proposed  to  issue  a  publication  on  this 
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subject  during  the  coming  year  which  will  include  the  results  of  the 
examination  of  imported  oils  obtained  through  the  customs  officers 
and  in  the  open  market  in  this  country,  of  domestic  oils  obtained  in 
the  open  market,  and  of  both  foreign  and  domestic  oils  which  were 
obtained  from  the  manufacturers,  with  as  full  details  as  possible 
regarding  the  process  of  manufacture  and,  wherever  possible,  with 
affidavits  as  to  their  purity. 

The  results  of  the  examination  of  about  350  samples  of  canned 
meats  during  the  j)receding  year  were  compiled  and  published  iu 
Part  X  of  Bulletin  No.  13  of  the  Bureau  of  Chemistry. 

Some  work  has  been  done  with  the  canned  soups  which  were  exam- 
ined during  the  preceding  fiscal  year.  The  results  have  been  compiled 
and  the  mannscript  will  shortly  be  submitted  for  publication. 

A  careful  study  of  tropical  fruits  grown  in  Cuba  and  Porto  Rico 
has  been  under  way  since  early  autumn,  and  it  is  proposed  to  examine 
as  many  typical  fruits  of  those  islands  as  can  be  obtained  during  one 
calendar  year.  This  work  is  of  more  value  because  of  the  presence 
of  a  member  of  the  food  laboratory  in  Havana  during  the  greater 
part  of  the  year,  who  personally  secured  the  samples.  In  addition 
to  the  examination  of  these  fruits,  samples  of  commercial  fruit  prod- 
ucts have  been  obtained  and  will  shortly  be  subjected  to  analysis  in 
the  laboratory. 

In  connection  with  the  studies  of  the  Pomologist  relating  to  the 
question  of  cold  storage  of  fruit,  the  food  laboratory  examined  eight 
varieties  of  apples  at  the  time  of  their  introduction  into  the^ storage 
warehouse,  again  when  they  began  to  ripen,  again  when  fully  ripe, 
and  finally  when  overripe.  Owing  to  the  press  of  work  in  the  labora- 
tory when  this  investigation  was  under  way,  the  results  were  not  as 
complete  as  were  desired.  Some  valuable  information  was  gained 
from  them,  however,  and  the  way  is  well  marked  out  for  a  more 
detailed  investigation  of  the  same  question  during  the  present  year. 

In  cooperation  with  the  Virginia  experiment  station,  a  number  of 
varieties  of  apples,  as  well  as  pomace  and  must  produced  from  them 
in  the  manufacture  of  cider,  have  been  examined  by  the  food  labora- 
tory.  The  results  of  this  work  have  been  incorporated  by  Mr. 
William  B.  Alwood  in  his  bulletin  on  the  manufacture  of  cider,  which 
is  now  in  press. 

During  the  latter  part  of  the  fiscal  year  the  wines  for  which  prizes 
were  awarded  at  the  Paris  Exposition  of  1900,  were  examined  in  the 
food  laboratory.  These  analyses  are  of  great  interest  because  of  the 
fact  that  they  are  the  only  complete  analyses  of  American  wines  that 
have  been  made  for  a  number  of  years.  All  available  analyses  of 
American  wines  were  collected  by  the  Bureau  of  Chemistry  two  years 
ago  and  published  in  Bulletin  No.  59.  Some  of  the  results  there  given 
are  relatively  recent,  but  the  majority  of  them  were  obtained  a  num- 
ber of  years  ago,  some  as  early  as  1861. 

A  comparison  of  the  latest  results  obtained  with  those  included  in 
Bulletin  No.  59  indicates  that  marked  improvements  have  been  made 
in  the  methods  of  fermentation  employed  in  the  United  States.  The 
percentages  of  volatile  acid  and  sugar  are  much  lower,  while  the  per- 
centage of  glycerol  is  much  higher  in  the  recent  examinations  than  in 
the  earlier  ones.  Perhaps  we  are  not  warranted  in  saying  that  the 
industry  on  the  whole  has  been  improved  to  the  extent  indicated  by 
such  a  comparison,  but  the  number  of  samples  examined  was  sufficient 
to  warrant  making  the  statement  somewhat  general.  It  is  highly 
desirable  that  this  work  be  extended. 
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An  important  part  of  the  work  of  the  food  laboratory  during  the 
last  fiscal  year  was  that  done  at  the  request  of  other  Departments. 
This  includes  samples  from  the  subsistence  departments  of  the  Army 
and  Navy  and  nonalcoholic  beers  from  the  Attorney-General  and 
sheriffs  in  the  Indian  Territory.  At  the  request  of  the  Treasury 
Department  an  investigation  was  also  made  of  pineapples,  in  order  to 
determine  as  nearly  as  possible  the  amount  of  sugar  that  is  added  to 
the  canned  pines  imported  into  the  United  States  from  the  Bahamas 
and  the  Straits  Settlements.  To  determine  this  a  large  number  of 
imported  canned  pines  were  obtained,  and  also  ripe  pines,  from  as 
man y  localities  as  possible,  including  Florida,  Cuba,  Porto  Rico,  and 
the  Bahamas.  Arrangements  have  also  been  made  to  have  samples 
of  pines  taken  at  Singapore  preserved  according  to  directions  and 
shipped  to  the  laboratory  for  examination. 

The  food  laboratory  has  done  an  important  work  during  the  last 
fiscal  year  in  collecting,  investigating,  and  comparing  methods  for  the 
examination  of  a  large  variety  of  foods.  This  work  was  taken  up  at 
the  request  of  the  Association  of  Official  Agricultural  Chemists,  in 
which  the  chief  of  the  food  laboratory  is  at  present  the  referee  on  food 
adulteration.  He  has  worked  in  cooperation  with  13  prominent  food 
chemists  of  the  United  States  and  Canada  in  the  preparation  and  col- 
lection of  these  methods.  The  results  of  their  labor  have  been  pub- 
lished as  Bulletin  65  of  the  Bureau  of  Chemistry,  which  forms  a  better 
laboratory  manual  for  the  examination  of  the  subjects  it  includes  than 
any  single  reference  book  that  has  been  published.  Since  this  bulle- 
tin was  published,  three  additional  subjects  have  been  treated  by  the 
chemists  to  whom  they  were  assigned. 

ROAD   MATERIAL   LABORATORY. 

This  laboratory,  of  which  Mr.  L.  W.  Page  was  made  chief,  was 
established  in  collaboration  with  the  Office  of  Public  Road  Inquiries, 
and  is  not  yet  fully  equipped.  The  installation  of  the  laboratory 
began  in  December,  1900,  and  it  was  impracticable  to  begin  work  for 
several  months,  on  account  of  the  time  necessary  for  even  a  partial 
equipment.  Therefore  the  fiscal  year  ended  June  30  last  is  the  first 
year  of  operation  of  this  laboratory. 

The  object  of  the  road  material  laboratory  is  to  obtain  results,  by 
means  of  physical  and  chemical  tests,  from  small  samples  of  road 
materials,  to  aid  the  road  builder  in  selecting  the  most  suitable  mate- 
rial available,  and  to  advise  him  as  to  the  best  methods  of  construction 
to  be  used  in  his  work. 

Up  to  the  present  time  it  has  been  possible  to  test  only  materials 
used  for  macadam,  gravel,  and  clay  roads.  To  properly  meet  the 
various  conditions  of  traffic  and  climate  to  which  roads  are  subjected 
with  suitable  road  materials,  it  is  necessary  to  carefully  study  the 
chemical  and  physical  properties  of  these  materials,  and  it  is  here  that 
the  principal  work  of  the  road  material  laboratory  lies.  In  a  broad 
sense,  the  value  of  any  road  material  is  dependent  upon  the  degree  to 
which  it  possesses  certain  physical  and  chemical  properties,  and  these 
properties  often  depend  on  a  peculiar  chemical  composition.  The 
work  of  the  laboratoiy  therefore  comes  under  three  principal  heads, 
viz,  physical  tests,  for  determining  the  degree  to  which  a  material 
possesses  the  essential  physical  properties  necessary  for  good  roads; 
chemical  analyses,  together  with  the  chemical  investigation  of  certain 
essential  properties;  and  petrographic  determinations  of  the  various 
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rock  samples,  so  that  they  can  be  properly  classified  according  to  their 
mineral  composition. 

The  most  important  of  the  physical  properties  which  are  made  sub- 
jects of  investigation  are :  Hardness,  or  the  property  possessed  by  a 
material  to  resist  the  wear  caused  by  the  abrasion  of  the  wheels  of 
vehicles  and  horses'  feet,  and  toughness,  or  the  adhesion  between  the 
fine  particles  of  a  material  which  gives  it  the  power  to  resist  fracture 
when  subjected  to  the  blows  of  traffic.  This  property,  while  distinct 
from  hardness,  is  intimately  associated  with  it  and  can,  in  a  measure, 
make  up  for  a  deficiency  in  hardness.  Hardness,  for  instance,  would 
be  the  resistance  offered  by  a  material  to  the  grinding  of  an  emery 
wheel;  toughness,  the  resistance  to  fracture  when  struck  with  a  ham- 
mer. Cementing  value,  which  is  probably  the  most  important  prop- 
erty to  be  sought  for  in  macadam  rocks,  gravels,  and  clays,  is  the 
property  possessed  by  the  dust  of  these  materials  to  act,  after  wetting, 
as  a  cement  to  the  coarser  fragments  composing  the  rock,  bringing  them 
together  to  form  a  smooth,  impervious  shell  over  the  surface.  The 
degree  to  which  a  material  absorbs  water  is  also  an  important  prop- 
erty, as  is  also  the  density  of  macadam  rock. 

All  samples  received  at  this  laboratory  during  the  past  year  have 
been  subjected  to  the  necessary  tests  for  determining  the  degree  to 
which  they  possess  the  above  properties.  They  have  also  been  ana- 
lyzed chemically  or  petrographieally,  as  the  particular  case  required, 
and  properly  classified.  Besides  these  standard  tests,  several  new 
ones  have  been  proposed  and  investigated. 

In  addition  to  the  regular  tests  certain  lines  of  investigation  have 
been  taken  up,  which,  it  is  hoped,  will  be  of  benefit  to  the  road 
builder.  Among  the  most  important  of  these  is  a  study  of  burnt 
clays,  together  with  the  cementing  value  of  clay.  The  results  obtained 
from  this  work  warrant  the  expectation  that  satisfactory  roads  can  be 
built  of  moderately  burned  clay  at  a  comparatively  small  cost.  If 
this  be  true  it  will  be  of  great  benefit  to  those  citizens  of  our  country 
who  live  in  districts  where  no  hard  materials  for  road  building  are 
available.  It  is  the  purpose  of  this  laboratory  during  the  present 
year  to  build  air  experimental  road  of  burnt  clay,  in  collaboration  with 
the  Office  of  Public  Road  Inquiries,  and  thus  test  in  a  practical  way 
the  results  obtained  in  the  laboratory. 

During  the  past  fiscal  year  150  abrasion  tests  have  been  made.  1S4 
cementation  tests,  88  chemical  analyses,  ISO  petrographieal  analyses, 
150  absorption  tests,  and  the  same  number  of  specific  densities.  Two 
hundred  and  seventy-one  miscellaneous  samples  were  received.  These 
samples  have  come  from  all  parts  of  the  United  States,  including  some 
of  our  new  possessions,  and  in  no  instance  has  a  sample  been  solicited 
in  any  way.  They  have  come  almost  exclusively  from  practical  road 
builders,  endeavoring  to  lessen  the  cost  and  improve  the  quality  of 
their  work. 

DENDRO-CHEMICAL   LABORATORY. 

Mr.  W.  H.  Krug  was  made  chief  of  this  laboratory.  It  was  organ- 
ized in  collaboration  with  the  Bureau  of  Forestry  for  the  purpose  of 
instituting  a  complete  chemical  study  of  forest  products  in  all  their 
economical  relations.  The  work  done  during  the  year  ended  June 
30,  1902,  was  divided  into  the  following  groups: 

(1)  Researches,  in  cooperation  with  the  Association  of  Official 
Agricultural  Chemists,  on  analytical  methods  applied  to  feeding 
stuffs,  and  also  on  methods  of  analysis  of  tanning  materials. 
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(2)  Preparation  and  analysis  of  300  samples  of  wood  and  bark 
taken  from  sections  of  Quercus  prinus,  Quercus  rubra,  Quercus  alba, 
Quercus  velutina,  and  Tsuga  heterophylla  (hemlock)  supplied  by  the 
Bureau  of  Forestry. 

(3)  Examination  of  nine  unidentified  tree  secretions  from  the  Phil- 
ippine Islands,  to  determine  their  possible  identity  with  gutta-percha. 

(4)  Partially  completed  investigations  on  a  series  of  tree  secretions 
submitted  by  the  Philippine  Bureau  of  Forestry,  which  were  fully 
identified  before  shipment. 

(5)  A  comparative  study  of  the  properties  of  synthetic  and  native 
camphor. 

(6)  An  investigation  of  methods  for  the  extraction  of  guaiac  resin 
from  lignum-vitge  chips  and  sawdust. 

(7)  An  extensive  study  of  certain  products  obtained  by  a  new  proc- 
ess devised  for  the  distillation  of  waste  pine  wood.  The  plant  where 
this  system  is  in  operation  was  visited,  and  the  principle  of  the  proc- 
ess was  made  the  subject  of  a  special  report. 

(8)  A  partially  completed  study  of  the  chemical  composition  and 
physical  properties  of  American  wood  pulps  and  wood-pulp  papers 
obtained  from  the  manufacturers. 

(9)  A  microchemical  and  histological  study  of  the  development  of 
the  cellular  tissues  of  certain  oaks  which  has  been  carried  on  by  Mr. 
B.  J.  Howard.  This  work  is  almost  completed  and  will  be  accom- 
panied by  a  review  of  the  literature  on  the  subject. 

(10)  Preliminary  work  on  the  availability  of  certain  hitherto  unused 
woods  as  a  source  of  wood  pulp. 

(11)  Preliminary  work  on  chemical  methods  for  killing  useless 
timber. 

(12)  Analysis  of  22  samples  of  indian  corn  for  the  Division  of 
Botany. 

(13)  Determination  of  the  cellulose  and  pentosans  in  30  samples  of 
fruit  for  the  food  laboratory. 

(14)  The  preparation  of  a  card  index  covering  all  chemical  litera- 
ture bearing  on  dendro-chemistry. 

SUGAR  LABORATORY. 

Mr.  G.  L.  Spencer  was  made  chief  of  this  laboratory,  and  the  analyt- 
ical work  for  the  year  ended  June  30,  1902,  included  analyses  of  sir- 
ups, sugars,  sugar  beets,  sugar  cane,  etc.  The  total  number  of  analyses 
was  2,439,  distributed  as  follows: 

Miscellaneous  samples 32 

Sugars  in  cooperation  with  the  Treasury  Department 775 

Sugars  for  the  War  Department 5 

Sugar  cane • 146 

Sugar  beets  grown  on  the  Department's  farm 80 

Sugar  beets  from  the  State  experiment  stations 45 

Sugar  beets,  miscellaneous  samples 1, 338 

Sorghum  cane •_ 1 7 

Melons  _  _ 11 

Total  number  of  samples =. 2, 439 

The  work  of  the  sugar  laboratory  included  also  the  preparation  of 
replies  to  letters  concerning  the  sugar  industry  in  general,  the  editing 
of  the  manuscript  for  Farmers' Bulletin  No.  135,  "Sorghum  sirup 
manufacture,"  and  the  correction  of  the  proof  sheets  and  the  revision 
of  Farmers'  Bulletin  No.  52,  "The  sugar  beet." 
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The  purpose  of  the  sugar  laboratory  is  to  study  from  a  chemical 
point  of  view  all  aspects  of  the  sugar  industry,  including  therewith 
those  nearly  allied  carbohydrates,  starches.  The  work  covers  practi- 
cally the  chemical  studies  and  related  techno-chemical  industries 
having  for  their  object  the  manufacture  of  sugar  or  starch,  or  their 
products,  in  any  form,  or  for  any  purpose.  The  sugar  industry  is 
preeminently  one  which  has  depended  for  its  development  on  chem- 
ical research,  and  it  is  safe  to  say  that  the  beet  would  still  be  only  a 
garden  vegetable,  devoid  of  any  practical  utility  for  sugar  making, 
had  it  not  been  for  the  impetus  given  to  its  development  by  chemists. 

The  most  important  collaborative  work  of  the  sugar  laboratory  has 
been  in  the  study  of  the  composition  of  the  sugar  beet  as  affected  by 
environment,  in  which  this  laboratory  has  had  the  assistance  of  the 
Weather  Bureau  in  collecting  and  preparing  the  meteorological  data 
in  various  parts  of  the  country  where  experiments  were  conducted ; 
also  the  valuable  collaboration  of  the  North  Carolina,  Iowa,  Michigan, 
Utah,  Virginia,  Indiana,  Wisconsin,  Kentucky,  and  the  two  New  York 
experiment  stations,  which  have  consented  to  furnish  the  agricul- 
tural data  in  connection  with  the  work,  and  also  to  duplicate  the 
chemical  analyses. 

Other  interesting  and  valuable  work  of  the  sugar  laboratory  has 
been  the  collaborative  study  of  the  composition  of  muskmelons  as 
affected  by  environment.  In  this  work  the  laboratory  has  had  the  col- 
laboration of  the  following  experiment  stations  for  the  agricultural 
data  and  also  for  duplicating  the  chemical  analyses:  New  Jersey, 
California,  Colorado,  Delaware,  Arizona,  North  Carolina,  Kentucky, 
Indiana,  Texas,  and  Maryland. 

INSECTICIDES  AND   AGRICULTURAL  WATER  LABORATORY. 

Of  this  laboratory  Mr.  J.  K.  Haywood  was  made  chief.  In  some 
instances  it  has  been  necessary  to  put  more  than  one  group  of  investi- 
gations in  one  laboratory,  as  the  equipment  of  the  Bureau  would  not 
permit  the  formation  of  a  separate  laboratory  for  each  subject  of 
study.  For  this  reason  the  subjects  of  insecticides  and  agricultural 
waters  have  been  placed  in  one  laboratory. 

During  the  year  ended  June  30,  1902,  the  study  of  the  composition 
of  the  springs  on  the  Government  reservation  at  Hot  Springs,  Ark., 
undertaken  in  cooperation  with  the  Interior  Department,  was  com- 
pleted, and  the  results  compiled  and  forwarded  to  the  Secretary  of  the 
Interior,  who  had  them  published  as  Senate  Document  No.  282.  This 
work  shows  the  composition  of  all  the  hot  springs,  explains  their 
medicinal  qualities,  and  gives  very  complete  methods  for  the  analysis 
of  waters  of  this  class. 

In  collaboration  with  the  Division  of  Entomology,  this  laboratory 
has  made  analyses  of  about  160  samples  of  insecticides,  fungicides, 
and  disinfectants,  gathered  from  all  parts  of  the  United  States.  The 
work  done  upon  this  subject  has  been  published  in  a  popular  form  as 
Farmers'  Bulletin  146,  and  in  a  more  technical  and  complete  form  as 
Bulletin  No.  68,  of  the  Bureau  of  Chemistry.  The  methods  of  analysis 
used,  many  of  which  were  devised  for  the  work,  are  given  in  the  latter 
bulletin.  The  results  of  this  work  show  that  many  of  this  class  of 
preparations  are  of  little  or  no  value  for  the  purpose  intended,  while 
many  more  that  could  just  as  well  be  prepared  by  the  farmer  are  sold 
at  an  exorbitant  rate.  Objection  has  been  made  on  the  part  of  vari- 
ous manufacturers  of  proprietary  articles  used  as  insecticides  and 
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fungicides  to  the  right  of  the  Department  to  make  analyses  of  their 
products  and  to  publish  the  results.  In  this  connection,  it  may  be 
mentioned  that  it  is  not  the  object  of  these  investigations  to  in  any 
way  injure  the  business  of  any  reputable  manufacturer.  It  is  hard  to 
see,  however,  how  publicity  in  regard  to  these  matters  can  be  objected 
to.  The  interests  of  the  farmers  and  others  using  these  bodies  is  of 
first  importance  in  these  investigations.  If  it  be  true  that  many  of 
these  bodies  fail  to  possess  the  properties  attributed  to  them,  the 
manufacturer  is  as  much  interested  in  knowing  this  as  the  consumer, 
because  it  may  be  assumed  that  no  reputable  manufacturer  would 
desire  to  continue  to  place  upon  the  market  an  article  which  is  less 
valuable  than  it  is  claimed  to  be.  If,  however,  occasion  should  ever 
arise  where  a  manufacturer,  after  being  informed  of  the  nature  of  a 
body,  should  desire  to  continue  to  sell  a  practically  worthless  prepara- 
tion, it  seems  only  proper  that  the  public  should  be  informed  in 
regard  to  the  exact  character  of  the  article  offered. 

In  every  instance,  before  publication,  the  analyses  of  these  bodies  are 
submitted  to  the  proprietors,  and  they  have  alwajTs  ample  opportunity 
to  make  any  representations  in  regard  to  the  matter  which  may  seem 
proper  to  them.  Especially,  if  our  analysis  is  in  error,  and  this  must 
necessarily  sometimes  happen,  the  proprietor  of  the  article  has  the 
oportunit}^  to  point  out  the  mistakes  which  have  been  made,  in  which 
case  an  attempt  is  always  made  to  rectify  them  before  publication. 
It  seems,  therefore,  that  studies  of  this  kind  are  well  suited  to  pro- 
tect both  the  interests  of  the  manufacturer  and  the  consumer,  and  that 
no  reasonable  objection  can  be  raised  against  them. 

During  the  past  year  work  was  begun,  also  in  collaboration  with 
the  Division  of  Entomology,  on  the  amount  of  free  arsenious  oxid 
which  may  be  present  in  Paris  green  used  for  spraying,  without 
injury  to  the  foliage.  This  work  will  be  of  great  value  and  will 
enable  the  State  experiment  stations  to  determine  the  value  of  any 
particular  sample  of  Paris  green  for  spraying  purposes. 

Work  was  also  begun  during  the  past  year  upon  a  study  of  the 
arsenic  content  of  papers,  wall  papers,  tapestries,  and  fabrics  of  vari- 
ous kinds.  It  is  a  well-known  fact  that  the  presence  of  large  quanti- 
ties of  arsenic  in  these  goods  is  injurious  to  health. 

In  collaboration  with  the  Office  of  Experiment  Stations  (irrigation 
investigations),  work  was  begun  upon  a  study  of  the  water  used  for 
irrigation  purposes  in  the  Western  States,  and  especially  in  the  rice 
belt  of  Texas  and  Louisiana.  It  is  expected  that  this  work  will  be  of 
immense  benefit  to  rice  growers  in  enabling  them  to  determine  what 
wraters  are  most  suitable  for  their  purpose.  An  important  feature  of 
this  work  is  a  study  of  the  effect  of  the  backing  up  of  sea  water  con- 
sequent upon  the  pumping  of  large  quantities  of  water  out  of  the  low 
streams  of  Louisiana.  If  the  content  of  salt  in  the  river  rises  to  such 
an  extent  as  to  be  injurious  to  the  rice  crop,  the  irrigation  investiga- 
tions office  will  endeavor  to  make  suggestions  and  assist  the  rice  grow- 
ers to  other  means  of  irrigation. 

Many  samples  of  insecticides  and  fungicides  have  been  analyzed 
during  the  year  in  this  laboratory,  together  with  numerous  samples 
of  irrigation  waters.  In  several  instances  the  water  supply  of  small 
cities  has  been  examined  to  determine  its  healthf  ulness. 

The  chief  of  this  laboratory  having  been  appointed  referee  on 
insecticides  and  fungicides  for  the  Association  of  Official  Agricultural 
Chemists,  a  large  amount  of  work  was  done  in  cooperation  with  that 
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association.  Many  new  methods  of  analysis  of  this  class  of  compounds 
were  devised  and  tested  and  samples  for  analysis  sent  to  14  different 
chemists  for  purposes  of  comparison. 

SOIL   LABORATORY. 

Since  the  chemistry  of  the  soil  is  the  foundation  of  agricultural 
chemistry,  a  special  laboratory,  with  Mr.  C.  C.  Moore  as  chief,  has 
been  established  to  study  the  chemical  composition  of  the  soil  and 
the  best  methods  of  analysis. 

This  laboratory  has  continued  in  a  line  of  soil  investigations  which 
were  commenced  in  the  Division  of  Chemistry  about  seven  years  ago. 
Its  specific  work  has  been  to  devise  methods  whereby  the  amount  of 
mineral  matter  in  a  soil  in  a  condition  to  be  assimilated  by  plants 
may  be  estimated,  the  purpose  being  to  forecast  and  supply  those 
ingredients  which  would  have  been  found  deficient  by  the  growing 
plant.  After  a  very  elaborate  series  of  pot  experiments  upon  the 
growth  of  oats,  beans,  and  buckwheat,  a  scheme  for  the  determina- 
tion of  the  amounts  of  phosphorus  pentoxide  and  potash  available  for 
the  plant  was  devised. 

In  the  early  part  of  the  year  a  unification  of  the  laboratory  studies 
was  undertaken  by  a  direct  application  to  the  actual  conditions  of 
field  crops.  Accordingly,  a  series  of  plot  experiments  was  begun  in 
Tennessee  upon  the  growth  of  oats.  Tennessee  was  selected  for  these 
experiments  because  of  the  many  varieties  of  soil  and  geological 
formations  found  in  that  State.  About  25  plots  were  grown,  ranging 
the  full  length  of  the  State.  Samples  of  the  soil  and  subsoil  were 
taken  at  the  time  of  seeding.  These  samples  were  analyzed,  and  from 
the  results  a  conclusion  was  drawn  as  to  the  amount  of  phosphorus 
and  potash  which  would  probably  be  utilized  by  the  plants  in  the 
course  of  their  growth.  At  the  maturity  of  the  crop  a  sample  of  soil 
was  secured  from  an  accurately  defined  area.  From  the  analysis  of 
this  sample  the  amount  of  mineral  matter  removed  was  calculated,  and 
the  results  were  compared  with  the  forecast  as  made  from  the  previous 
analysis  of  the  soil.  Very  significant  results  were  obtained,  and  owing 
to  the  vast  importance  of  such  an  investigation  it  was  decided  to 
extend  the  scope  of  the  work  and  verify  the  results  by  an  extensive 
application  of  the  theory  throughout  the  United  States. 

Accordingly,  a  cooperative  plan  of  study  was  arranged.  A  circular 
outlining  the  nature  of  the  work  was  prepared  and  sent  to  the  vari- 
ous agricultural  experiment  stations.  Twenty-eight  stations  agreed 
to  undertake  the  work.  The  plan,  in  brief,  is  as  follows:  Each  sta- 
tion selected  a  typical  soil,  preferably  one  that  had  received  no  fer- 
tilizer, which  was  considered  the  best  suited  for  the  purpose.  Four 
adjoining  plots  cf  cereals  were  sown — spring  wheat,  oats,  rye,  and 
barley.  From  the  center  of  the  plots  and  over  an  area  of  about  4 
square  feet  samples  of  soil  were  secured  to  three  successive  depths  of 
9  inches.  The  soils  and  subsoils  were  shipped  to  this  laboratory, 
where  a  portion  was  used  for  the  experimental  culture  in  pots  and  the 
remainder  redistributed  among  the  cooperating  stations  for  analysis 
and  study. 

At  maturity  the  crops  are  to  be  harvested  and  forwarded  to  this 
laboratory,  where  they  will  be  analyzed  and  the  amount  of  mineral 
matter  removed  will  be  calculated. 

This  is  probably  the  most  extensive  chemical  investigation  of  methods 
to  determine  the  fertility  of  soil  which  has  been  undertaken.     Each 
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cooperating  station  was  supplied  with  54  samples,  representing  the 
soils  and  subsoils  from  27  States,  and  with  the  analyses  of  the  four 
varieties  of  cereals  grown  on  these  soils.  There  was  also  supplied  to 
each  station  a  piece  of  apparatus  designed  by  this  laboratory,  whereby 
12  samples  of  soil  may  be  simultaneously  subjected  to  specified  constant 
conditions  of  digestion,  viz,  a  definite  temperature  and  the  continuous 
agitation  of  the  soil  in  its  solvent.  With  this  equipment  the  cooperat- 
ing stations  will  endeavor  to  verify  the  scheme  of  analysis,  as  outlined 
by  this  laboratory,  and  in  addition  such  theories  as  have  been  or  may 
be  proposed  by  authorities  on  this  subject. 

A  study  of  some  of  the  sugar-cane  soils  of  Georgia  and  Florida  was 
made  in  this  laboratory  during  the  past  year.  Sixty-five  samples  of 
these  soils  were  subjected  to  a  complete  chemical  study,  and  the  data 
obtained  have  been  compiled  and  incorporated  in  a  bulletin  on  the 
manufacture  of  cane  sirup. 

The  analytical  work  for  the  past  year  consisted  of  the  analysis  of 
140  soils  and  375  crop  samples. 

FERTILIZER  LABORATORY. 

Intimately  connected  with  the  laboratory  devoted  to  the  study  of 
the  composition  of  soils  is  the  one  which  has  in  charge  the  study  of 
domestic  and  commercial  fertilizers.  To  this  laboratory,  of  which 
Mr.  E.  G.  Runyan  is  chief,  samples  of  soil  are  referred  when  the 
object  is  simply  to  determine  the  quantity  of  plant  food  or  fertilizing 
material  which  they  contain. 

The  work  done  in  this  laboratory  during  the  year  ended  June  30, 
1902,  included  complete  or  partial  analyses  of  the  following  materials: 

Mineral  or  natural  products 26 

Fertilizers 40 

Aqueous  soil  extracts 6 

Soils 112 

Miscellaneous  samples 37 

Total 221 

The  purity  of  chemicals  purchased  for  the  use  of  the  Bureau  has  also 
been  determined  in  this  laboratory,  and  a  record  has  been  kept  of  all 
samples  received  in  the  soil,  fertilizer,  and  various  other  laboratories. 

A  considerable  amount  of  time  and  labor  has  been  given  to  the 
testing  of  new  and  proposed  methods  of  analyzing  and  valuing  ashes 
and  other  fertilizing  materials,  much  of  this  work  being  carried  on  in 
cooperation  with  the  Association  of  Official  Agricultural  Chemists. 

OSNOLOGICAL   INVESTIGATIONS. 

This  Bureau  has  continued  during  the  year  ended  June  30, 1902,  the 
cenological  investigations  of  the  previous  year  in  collaboration  with  Mr. 
William  B.  Alwood,  of  the  Virginia  Agricultural  Experiment  Station. 
The  chemical  work  in  connection  with  these  investigations  was  done 
chiefly  in  the  laboratory  of  this  Bureau,  but  we  are  indebted  also  to  Mr. 
R.  J.  Davidson,  the  chemist  of  the  Virginia  Agricultural  Experiment 
Station,  for  a  large  amount  of  work  which  he  gratuitously  contributed 
to  these  investigations.    This  work  was  classified  under  two  heads,  viz : 

First.  The  collection  and  forwarding  of  various  fruits  for  chemical 
analysis  with  a  view  to  a  complete  stud}'  of  the  composition  of  Amer- 
ican fruits.     This  work  was  done  with  the  special  object  of  gathering 
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necessary  data  to  assist  in  the  study  of  the  technique  of  cider,  wine, 
and  vinegar  fermentation,  so  that  we  may  be  better  able  to  handle 
the  large  amount  of  our  fruits  falling  below  merchantable  grade,  and 
to  determine  the  value  of  certain  varieties  for  the  manufacture  of  the 
products  mentioned. 

Second.  The  isolation  and  study  of  the  organisms  which  cause  fer- 
mentation, both  vinous  and  acetic,  and  also  malfermentations  which 
tend  to  destroy  the  products  sought  to  be  secured  and  conserved.  In 
this  study  the  prime  data  sought  are  the  chemical  changes  produced 
in  fermenting  fruit  musts  or  saccharine  solutions  of  all  kinds,  and 
the  determination  of  the  best  methods  of  bringing  about  these  chemical 
changes  in  the  most  practicable  manner,  and  conserving  with  certainty 
the  desirable  products  formed  from  further  changes  by  reason  of 
malf  ermentation . 

Under  the  first  head,  a  considerable  number  of  different  varieties 
of  apples  has  been  collected  and  analyzed  during  the  year.  This  has 
served  for  the  beginning  of  a  comprehensive  study  on  the  chemistry 
of  fruits.  In  the  course  of  this  preliminary  work  it  has  been  found 
that  the  methods  of  analysis  are  not  well  perfected,  and  as  a  conse- 
quence it  has  become  necessary  to  take  up  this  whole  subject  anew. 
This  work  will  be  continued  on  all  our  native  fruits  and  berries  which 
have  commercial  importance. 

Under  the  second  head,  a  considerable  number  of  alcoholic  fer- 
ments, belonging  to  the  genus  Saccharomyces,  both  from  foreign  wines 
and  ciders  and  those  of  American  production,  has  been  separated  and 
reduced  to  pure  cultures.  The  study  of  these  organisms  as  to  their 
chemical  reaction  on  fruit  musts  and  saccharine  solutions  is  well 
under  way  and  promises  most  interesting  scientific  and  economic 
results.  In  the  study  of  the  alcoholic  ferments  proper,  numbers  of 
organisms  have  been  detected  and  isolated  which  are  closely  related 
to  the  above-mentioned  genus  Saccharomyces,  but  which  from  the 
nature  of  their  reaction  upon  fruit  musts  are  denominated  malfer- 
ments,  because  they  destroy  or  injuriously  alter  those  products  which 
it  is  desired  to  conserve.  The  critical  study  of  these  organisms  awaits 
a  convenient  time. 

This  kind  of  work  on  fermentations  is  too  new  a  field  of  investigation 
to  warrant  a  positive  statement  in  regard  to  its  importance,  further 
than  to  say  that  it  is  studied  in  Europe  in  the  most  assiduous  manner 
in  the  Government  laboratories,  and  makers  of  wines,  ciders,  and  vine- 
gars assert  that  the  laboratory  results  are  used  by  them  with  the 
greatest  benefits.  In  the  experiments  in  the  use  of  pure  cultures  of 
the  alcoholic  ferments  at  the  Virginia  Agricultural  Experiment  Sta- 
tion most  excellent  ciders  have  been  produced. 

There  is  a  further  application  of  this  investigation,  viz,  the  employ- 
ment of  these  and  allied  organisms  for  the  inversion  of  starch,  in  the 
manufacture  of  commercial  compressed  yeasts,  in  the  inversion  of 
nonfermentable  sugars  to  fermentable  forms,  and  in  the  differentiation 
of  sugars  by  the  use  of  specific  organisms  brought  to  a  state  of  pure 
culture.  This  line  of  inquiry  promises  to  be  of  great  importance,  both 
in  the  chemical  laboratory  and  in  the  practical  application  of  chem- 
istry to  the  arts  and  manufactures. 

MISCELLANEOUS   INVESTIGATIONS. 

As  in  previous  years,  the  Bureau  of  Chemistry  has  been  called  upon 
during  the  past  fiscal  year  to  make  a  number  of  analytical  and  other 
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investigations  for  other  Bureaus  and  Divisions  of  the  Department  and 
for  other  branches  of  the  Government.  Some  of  these  investigations 
are  of  such  a  character  that  they  are  referred  to  the  special  laboratory 
appropriate  in  each  case.  Many,  however,  have  been  of  snch  a  char- 
acter as  not  to  fall  within  the  lines  of  work  of  any  of  the  special 
laboratories,  and  have  been  investigated  by  or  under  the  direction  of 
the  assistant  chief  of  the  Bureau. 

As  a  noteworthy  example,  there  may  be  cited  from  the  work  of  the 
past  fiscal  3Tear  investigations  undertaken  at  the  request  of  the  Division 
of  Entomology,  to  ascertain  the  extent  of  the  danger  from  fire  and 
explosion  attending  the  use  of  carbon  disulphide  as  an  insecticide. 
The  results  of  this  work  have  been  published  in  Farmers'  Bulletin 
No.  145. 

Perhaps  the  most  important  class  of  these  miscellaneous  investi- 
gations is  the  control,  by  means  of  chemical  and  physical  tests,  of 
materials  purchased  by  this  and  other  Departments  of  the  Govern- 
ment. Many  large  corporations,  both  municipal  and  private,  are 
establishing  as  thorough  a  scientific  control  as  practicable  over  all 
purchases  of  supplies  made  by  them.  It  is  to  be  regretted  that  instead 
of  leading  in  this  movement  most  if  not  all  of  the  Executive  Depart- 
ments of  the  Government  have  failed  to  make  any  considerable  use  of 
this  valuable  means  of  controlling  the  quality  of  materials  purchased. 
This  is  of  especially  great  importance  for  the  Government,  because 
practically  all  supplies  are  purchased  on  the  basis  of  competitive 
bids,  a  system  which  requires  the  utmost  precision  in  all  specifica- 
tions. 

Progress  has  been  made,  however,  as  is  evidenced  by  the  increas- 
ing number  and  variety  of  materials  submitted  to  this  Bureau  by 
various  branches  of  the  Government  for  examination  in  regard  to 
purity,  quality,  etc.  Among  the  notable  examples  of  the  past  fiscal 
year  may  be  mentioned  extensive  investigations  relative  to  canceling 
inks  for  the  Post-Office  Department,  the  analysis  of  samples  of  coal 
for  the  Interior  Department,  etc. 

The  work  included  not  merely  the  analysis  of  samples  submitted, 
but  also  investigations  undertaken  with  a  view  of  obtaining  data  for 
the  formulation  of  specifications  which  will  not  only  give  analytical 
results  more  meaning  and  value,  but  which  will  enable  the  bidders 
and  purchasing  officers  to  agree  in  regard  to  the  exact  meaning  of 
specifications.  Rigid  specifications  are  of  great  importance,  not  only 
for  the  protection  of  the  Government,  but  also  for  the  protection  of 
bidders  of  the  best  class.  Advantage  will  accrue  to  the  Government 
because  the  quality  of  supplies  furnished  can  be  accurately  ascer- 
tained. On  the  other  hand,  bidders  will  be  benefited  by  the  removal 
of  all  doubt  as  to  the  quality  of  goods  to  be  furnished.  Bidders  of 
the  best  class  will  therefore  be  protected  from  the  competition  of 
vendors  of  inferior  goods. 

The  supervision  of  the  sugar  laboratories  of  the  ports  of  Philadel- 
phia, New  York,  and  Boston,  assigned  a  few  years  ago  by  an  agree- 
ment between  the  Secretary  of  the  Treasury  and  the  Secretary  of 
Agriculture  to  this  Bureau,  has  been  continued.  A  sample  from  each 
of  these  laboratories  is  sent  each  day  for  comparative  analysis.  Each 
month  a  summary  of  the  analyses  of  these  samples  is  compiled  in  order 
to  determine  the  reliability  and  the  accuracy  of  the  work.  From  time 
to  time,  as  the  exigencies  of  the  service  may  require,  personal  inspec- 
tion is  made  of  the  sugar  laboratories  and  comparative  polariza- 
tions secured  on  the  samples  of  sugar  and  standard  quartz  plates,  in 
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order  to  insure  the  accuracy  of  the  instruments  in  use.  When  it  is 
considered  that  the  duties  on  imported  sugars  amount  in  round  num- 
bers to  $60,000,000  annually,  and  that  these  duties  are  laid  in  accord- 
ance with  the  polarizations  of  the  sugar  imported,  the  importance  of 
securing  a  rigid  and  accurate  control  of  the  processes  is  at  once 
apparent. 

Many  other  problems  connected  with  the  collection  of  duties  have 
been  referred  by  the  Treasury  Department  to  this  Bureau  during  the 
past  year.  One  of  the  most  important  of  these  investigations  relates 
to  the  rate  of  duty  which  is  levied  upon  imported  pineapples  preserved 
in  cans.  The  law  requires  a  certain  rate  of  duty  to  be  collected  on 
imports  of  this  kind  when  the  pineapples  are  preserved  in  their  own 
juice  and  a  different  rate  of  duty  if  sugar  be  added  in  the  process  of 
preserving.  A  difference  of  opinion  having  arisen  between  the 
appraisers  and  importers  in  regard  to  this  matter,  the  solution  of  the 
difficult}7  ~by  mutual  consent  has  been  left  to  this  Bureau.  In  order 
to  reach  a  conclusion  large  numbers  of  analyses  of  imported  products, 
as  well  as  of  the  original  pines,  have  been  necessary.  This  work  was 
only  partially  completed  at  the  end  of  the  fiscal  year,  but  will  be 
brought  to  completion  during  the  present  fiscal  year. 

The  question  of  the  exclusion  of  certain  articles  of  food  which  may 
contain  injurious  products  has  also  been  referred  in  several  instances 
to  this  Bureau  by  the  Treasury  Department  since,  under  the  existing 
laws,  such  exclusion  is  secured  only  on  certification  from  the  Secre- 
tary of  Agriculture  to  the  Secretary  of  the  Treasury  that  the  articles 
in  question  are  injurious.  Investigations  have  been  carried  on  dur- 
ing the  past  year  relative  to  some  of  the  principal  preservatives,  and 
as  a  result  of  these  investigations  certain  regulations  have  been  for- 
mulated by  the  Secretary  of  the  Treasury  respecting  the  use  of  sulphur 
on  fruit  products  preliminary  to  desiccation,  preservation,  and  ship- 
ment. Under  these  regulations,  when  their  details  are  carried  into 
effect,  the  wholesomeness  of  the  imported  articles  is  not  impaired, 
while  their  appearance  is  rendered  more  agreeable  by  the  previous 
application  of  fumes  of  burning  sulphur.  Since  the  process  of  sul- 
phuration,  which  is  the  application  of  fumes  of  burning  sulphur  to 
fruits  previous  to  desiccation  or  preservation,  is  practiced  generally 
throughout  the  world  and  since  when  properly  conducted  no  injurious 
effects  are  produced  upon  the  product,  it  is  hoped  that  the  policy 
established  by  this  Government  in  relation  to  such  products  will  be 
adopted  by  other  nations.  Some  American  fruit  products  have  been 
subjected  to  restriction  or  exclusion  in  foreign  countries  by  reason  of 
alleged  application  of  sulphur  in  the  manner  described,  and  we 
believe  that  these  restrictions  and  exclusions  do  not  rest  upon  justi- 
fiable grounds. 

PROPOSED  WORK  FOR  THE  YEAR  ENDING  JUNE  30,  1903. 

The  work  outlined  in  the  above  report  for  the  laboratories  men- 
tioned, and  which  has  already  received  the  approval  of  the  Secretary, 
will  be  continued  during  the  fiscal  year  ending  June  30,  1903,  as 
follows : 

FOOD   LABORATORY. 

During  the  present  fiscal  year  the  work  described  in  the  first  part 
of  this  report  with  olive  oil,  pineapples,  tropical  fruits  and  their  man- 
ufactured products,  the  ripening  of  fruits,  and  the  manufacture  of 
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cider  will  be  continued.  Some  time  will  be  devoted  to  the  study  of 
polariscopic  and  reducing  methods  for  the  determination  of  sugar,  in 
cooperation  with  the  sugar  referee  of  the  Association  of  Official  Agri- 
cultural Chemists. 

The  most  important  new  line  of  work  that  will  be  inaugurated  will  be 
the  study  of  infant  and  invalid  foods,  of  which  a  large  number  is  now 
on  the  market.  This  will  be  taken  up  early  in  the  autumn,  and  will 
probably  occupy  the  time  of  a  portion  of  the  force  during  the  full 
calendar  year.  An  examination  relating  to  nonfermented  beverages 
and  flavoring  extracts  on  the  market  will  also  be  made. 

ROAD   MATERIAL   LABORATORY. 

During  the  current  fiscal  year  the  same  tests  referred  to  in  the 
first  part  of  this  report  will  be  carried  on,  and  the  demand  for  them 
will  doubtless  be  much  greater.  Besides  these  tests,  the  necessary 
appliances  have  been  installed  for  testing  paving  brick;  and  as  the  use 
of  brick  for  road  paving  is  increasing  very  rapidly,  and  as  the  testing 
of  brick  is  most  essential,  this  work  will  doubtless  be  one  of  the  impor- 
tant features  of  this  laboratory.    - 

It  is  also  intended  to  make  certain  investigations  in  the  mixing  and 
burning  of  clay  for  the  purpose  of  obtaining  methods  for  getting  the 
necessary  properties  essential  to  good  paving  brick. 

The  testing  of  cements  and  concretes  will  also  be  an  important  part 
of  the  laboratory  work,  as  concrete  is  not  only  used  extensively  in 
road  foundations,  but  for  drainpipes  and  sidewalks  as  well.  The 
equipment  for  carrying  on  this  work  has  been  partially  installed  and 
the  work  will  soon  be  taken  up. 

Wood  blocks  have  long  been  used  in  Europe  with  great  success  for 
paving  streets,  and  their  introduction  into  this  country,  with  modern 
methods  of  preserving  the  wood,  is  met  with  favor.  When  properly 
treated  there  is  no  material  better  suited  to  heavy  traffic  than  wood 
blocks.  They  are  sanitary,  and  probably  give  less  noise  and  dust 
than  any  other  form  of  pavement.  The  importance  of  investigating 
the  proper  methods  of  preserving  wood  is  so  essential  that  the  subject 
has  been  taken  up  in  collaboration  with  the  Bureau  of  Forestry,  and 
it  will  be  made  an  object  of  study  during  the  current  year.  The 
Bureau  of  Forestry  has  supplied  this  laboratory  with  two  most  essen- 
tial testing  machines  for  carrying  out  the  physical  tests  on  wood  blocks, 
and  the  dendro-chemical  laboratory  of  this  Bureau  will  investigate 
the  chemistry  of  the  subject  of  wood  preservatives. 

The  necessary  expert  assistance  during  the  year  will  more  than 
absorb  the  total  allowance  which  has  been  made,  and  the  additional 
funds  necessary,  together  with  all  incidental  expenses  of  the  labora- 
tory, will  be  supplied  from  the  miscellaneous  funds  of  the  Bureau  of 
Chemistry. 

DENDRO-CHEMICAL   LABORATORY. 

The  work  outlined  for  this  laboratory  for  the  present  year  is  as 
follows: 

(1)  Continuation  of  the  analytical  studies  on  the  composition  of  the 
wood  and  bark  of  certain  American  oaks  and  hemlocks. 

(2)  Extension  of  the  work  on  American  wood  pulps  and  wood-pulp 
papers  in  connection  with  the  investigation  on  the  availability  of  cer- 
tain woods  as  a  source  of  wood  pulp,  the  ultimate  object  being  the 
creation  of  a  paper- testing  laboratory  which  shall  exercise  an  intelli- 
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gent  control  over  the  purchases  of  paper  made  by  the  United  States 
Government.  In  connection  with  these  plans,  suitable  apparatus  has 
been  designed  for  determining  the  physical  properties  of  various 
papers.  The  work  will  also  include  extensive  microscopical  studies 
of  the  fibers. 

(3)  Cooperation  with  the  Association  of  Official  Agricultural  Chem- 
ists on  analytical  methods  applied  to  feeding  stuffs  and  tanning 
materials. 

(4)  Continuation  of  investigations  on  the  composition  and  com- 
mercial value  of  new  forest  products  obtained  in  our  island  posses- 
sions. Arrangements  have  been  made  with  the  Philippine  Bureau  of 
Forestry  whereby  such  materials  will  be  systematically  collected  and 
sent  to  this  laboratory. 

(5)  A  study  of  the  extent  to  which  American  turpentine  is 
adulterated. 

(6)  An  investigation  of  the  composition  and  relative  wearing  quality 
of  American  tanned  sole  leather.  A  machine  for  determining  the 
wearing  quality  has  been  built  and  will  shorthT  b3  placed  in  position. 
Arrangements  have  been  made  for  the  collection  of  a  large  number  of 
samples  of  such  leather. 

(7)  A  study  of  the  effect  of  dry  and  moist  heat  on  the  physical 
properties  of  wood.  At  the  request  of  this  laboratory  the  Bureau  of 
Forestry  has  purchased  a  Riehle  testing  machine,  which  will  be 
placed  in  the  road-material  laboratory  and  will  be  used  for  compara- 
tive work. 

(8)  A  continuation  of  the  investigation  on  chemical  methods  for 
killing  trees. 

(9)  Further  studies  on  the  chemistry  and  histology  of  the  cellular 
tissues  of  the  wood  and  bark  of  trees. 

In  addition  the  laboratory  will,  as  heretofore,  carry  on  cooperative 
work  with  the  other  Bureaus  and  Divisions  of  the  Department,  in  so 
far  as  this  work  comes  within  the  province  of  its  special  lines  of  in- 
vestigation. The  work  on  the  card  index  embracing  all  literature 
bearing  on  dendro-chemistiy  will  be  continued.  A  review  of  recent 
progress  in  this  field  is  contributed  every  month  to  Forestry  and  Irri- 
gation, the  official  organ  of  the  American  Forestry  Association  and 
the  National  Irrigation  Association. 

SUGAR  LABORATORY. 

The  work  proposed  for  the  current  year  is  a  continuation  of  the 
collaboration  with  the  Weather  Bureau  and  agricultural  experiment 
stations  in  studying  the  effect  of  environment  upon  the  chemical  com- 
position of  plants.  Since  sugar  and  starch,  together  with  other  car- 
bohydrates, make  up  by  far  the  greater  part  of  the  organic  matter  of 
which  plants  are  composed,  it  is  evident  that  these  studies  will  be 
carried  on  almost  exclusively  in  the  sugar  laboratory.  In  addition 
the  laboratory  will  make  the  following  studies  and  investigations : 

(1)  Investigation  of  raw  materials  and  products  for  the  advance- 
ment of  the  sugar  and  allied  industries.  This  will  include  an  inves- 
tigation of  the  sirup  industry,  with  a  view  to  the  production  of  a  more 
uniform  product;  the  analysis  of  samples  of  sugar  cane,  sugar  beets, 
and  such  other  analytical  work  as  may  be  necessary  in  a  study  of  the 
problems  constantly  arising  in  these  industries. 

(2)  The  analysis  of  sugars  in  cooperation  with  the  Treasuiy 
Department. 
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(3)  A  study  of  methods  of  analysis  in  cooperation  with  the  Associa- 
tion of  Official  Agricultural  Chemists. 

(4)  Preparation  of  reports  and  replies' to  inquiries  relating  to  sugar 
and  other  carbohydrates. 

INSECTICIDES  AND   AGRICULTURAL  WATER  LABORATORY. 

Arrangements  have  been  made  with  the  Division  of  Entomology  to 
continue  the  collaborative  work  on  the  composition  of  insecticides  and 
fungicides  as  they  appear  on  the  market. 

Work  will  be  continued,  in  collaboration  with  the  same  Division, 
on  the  amount  of  soluble  arsenious  oxid  which  may  be  present  in 
Paris  green  and  other  arsenical  insecticides  without  injury  to  the 
foliage  resulting  from  their  use.  Such  work  will  also  be  taken  up  in 
collaboration  with  the  agricultural  experiment  stations,  since  climatic 
conditions  have  a  marked  effect  on  the  action  of  soluble  arsenious 
oxid  on  foliage. 

Work  in  collaboration  with  the  Office  of  Experiment  Stations  (irri- 
gation investigations)  will  be  continued  upon  a  study  of  the  irrigation 
value  of  the  waters  of  our  Western  streams,  and  especially  of  the 
waters  in  the  rice  belt  of  Texas  and  Louisiana.  Samples  will  be 
collected,  according  to  special  instructions,  and  analyzed  in  this 
laboratory. 

The  work  begun  on  a  study  of  the  arsenic  content  of  wall  papers, 
fabrics,  etc. ,  will  be  extended  and  pushed  vigorously,  and  a  thorough 
investigation  of  these  articles  on  the  American  market  will  be  made. 

Analyses  of  miscellaneous  samples  of  insecticides,  fungicides,  and 
irrigation  water  will  be  made  for  farmers  upon  application  for  such 
work. 

An  investigation  of  the  mineral  and  drinking  waters  now  sold  upon 
the  American  market  will  be  made.  This  study  will  be  of  great  scien- 
tific and  practical  importance,  since  it  is  believed  that  many  waters 
are  advertised  to  contain  ingredients  possessing  marked  medicinal 
qualities  which  either  do  not  contain  such  ingredients  at  all  or  at 
most  only  in  traces.  The  drinking  waters  will  also  be  examined  as 
to  their  effect  on  the  health  of  the  consumer. 

A  study  will  be  made  of  as  many  samples  of  pyrethrum  as  can  be 
obtained  to  determine  if  lead  or  barium  chromate  have  been  added 
to  give  them  a  bright  yellow  color.  This  laboratory  has  found  that 
these  two  substances  are  often  used  in  insect  powders,  a  practice 
which  is  extremely  reprehensible,  since  it  is  known  that  both  lead 
and  chromium  are  poisonous  to  human  beings  when  inhaled. 

It  is  hoped  that  during  the  present  year  an  investigation  of  the 
quality  of  the  water  used  in  dairies  and  creameries  may  be  begun. 
Practical  suggestions  can  then  be  made  as  to  the  purification  of  such 
water  supplies,  it  being  a  well-known  fact  that  much  disease  is  caused 
by  washing  cans  in  impure  water  and  that  the  keeping  quality  of  the 
butter  is  much  influenced  by  the  character  of  the  water  supply. 

SOIL   LABORATORY. 

The  work  during  the  current  year  will  be  a  continuation  of  the 
cooperative  work  with  the  stations,  as  outlined  in  the  first  part  of 
this  report.  This  laboratory  will  undertake  the  analytical  work  in 
connection  with  these  studies,  leaving  the  stations  free  for  research 
work. 
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A  study  of  the  hemp  industry  of  Kentucky  will  be  taken  up  during 
the  present  year.  This  will  comprise  an  examination  of  the  typical 
hemp  soils,  together  with  a  study  of  the  crops  which  are  grown  thereon. 
In  conjunction  with  this  chemical  work  an  economic  investigation  of  the 
hemp  industry,  with  reference  to  the  methods  of  culture,  yields,  man- 
ner of  preparation,  uses,  and  markets,  will  be  made.  There  have  been 
collected  80  samples  of  soil  representing  the  hemp  section,  and  at  the 
time  of  harvest  samples  of  the  crops  grown  in  the  locality  where  the 
soils  were  obtained  will  be  secured. 

This  laboratory  will  have  its  annual  routine  work  in  the  analysis  of 
the  crop  samples  from  the  pot-culture  experiments.  In  addition,  it 
will  make  analyses  of  the  soils  used  in  the  pot  experiments. 

DAIRY   LABORATORY. 

During  the  last  year  the  dairy  laboratory  was  transferred  to  the 
Bureau  of  Animal  Industry.  By  the  order  of  the  Secretary  of  July  1, 
1902,  the  dairy  laboratory  was  again  placed  in  the  Bureau  of  Chemistry, 
but  no  appropriations  have  been  made  therefor.  Previous  to  January 
1,  1902,  this  laboratory  was  in  the  Bureau  of  Chemistry,  but  the  ex- 
penses thereof  were  charged  to  the  Bureau  of  Animal  Industry.  Now 
that  this  laboratory  has  been  permanently  restored  to  the  Bureau  of 
Chemistry,  it  is  necessary  to  make  a  special  estimate  for  its  mainte- 
nance, and  this  has  been  done  in  the  estimates  which  follow.  Five 
thousand  dollars  will  be  sufficient  to  carry  on  this  work  for  the  first 
year,  unless  the  collaborative  work  with  the  Bureau  of  Animal  Indus- 
try should  be  larger  than  is  anticipated.  It  is  necessary  in  this  work, 
upon  which  the  officers  of  the  law  often  depend  for  analytical  data, 
to  be  thoroughly  equipped  to  secure  such  data  promptly,  in  order  that 
the  execution  of  the  law  may  not  be  delayed. 

03NOLOGICAL   INVESTIGATIONS. 

The  importance  of  the  oenological  investigations  in  the  manufacture 
of  wines  and  ciders  has  already  been  set  forth  in  the  first  part  of  this 
report.  The  improvement  of  the  character  of  cider  which  has  been 
secured  is  most  marked,  and  no  greater  benefit  could  be  conferred  on 
our  cider  makers  than  the  continuance  of  this  work,  in  order  that  the 
best  methods  of  fermentation  and  cellar  treatment  for  ciders  may  be 
pointed  out,  and  also  that  the  fermentation  germs  which  make  the  best 
flavored  products  may  be  provided  and  distributed  to  them.  What 
is  true  of  ciders  is  also  true  of  wines,  although  our  investigations  have 
not  yet  extended  further  than  the  analysis  of  the  wines  themselves. 
The  importance  of  this  work  is  such  as  to  warrant  the  establishment 
of  a  special  laboratory  in  the  Bureau  of  Chemistry  for  its  conduct, 
and  an  estimate  for  $5,000  for  this  purpose  has  been  submitted. 

MISCELLANEOUS   INVESTIGATIONS. 

Our  increasing  knowledge  of  the  importance  of  microorganisms,  in 
connection  with  the  changes  which  take  piace  in  soils  and  manures,  is 
constantly  presenting  chemical  problems  of  great  scientific  interest 
and  importance.  Most  of  these  problems  are  so  strictly  chemical  in 
their  nature  that  they  can  only  be  successfully  investigated  in  a  well- 
equipped  chemical  laboratory.  The  routine  work  would  be  facilitated, 
however,  by  the  employment  of  a  person  skilled  in  the  isolation  and 
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cultivation  of  microorganisms,  to  assist  in  preparing  materials  for  the 
chemical  investigations. 

The  use  of  microorganisms  in  connection  with  analytical  opera- 
tions, and  for  the  manufacture  of  various  substances  in  the  laboratory 
and  in  the  factory,  is  a  field  promising  rich  rewards  to  diligent  inves- 
tigators and  one  that  has  hitherto  been  but  comparatively  little 
worked.  A  beginning  was  made  in  the  Division  of  Chemistry  eight 
years  ago,  when  investigations  relative  to  the  organisms  of  nitrifica- 
tion and  denitrification  were  begun.  The  funds  available  have  never 
permitted  a  vigorous  prosecution  of  these  important  investigations. 
It  is  believed,  however,  that  the  appropriation  of  the  present  year 
will  permit  the  preparation  of  the  material  at  hand  for  publication 
and  a  renewal  of  the  laboratory  investigations.  An  item  is  inserted 
in  the  estimates  for  the  collaborative  work  with  other  Departments, 
in  ascertaining  the  quality  of  goods  to  be  purchased,  and  also  for  the 
investigation  of  the  microorganisms  in  soils  and  fertilizers  of  interest 
to  agriculture. 

NEW   WORK. 

Through  the  liberality  of  Congress  provision  has  been  made  for  the 
inauguration  of  two  very  important  additional  lines  of  investigation 
in  the  Bureau  of  Chemistry  during  the  current  year.  The  first  of 
these  is  the  experimental  study  of  the  effect  of  preservatives,  coloring 
matters,  and  other  substances  added  to  foods,  upon  the  health  of  the 
consumer.  To  this  end  direct  experiments  will  be  made  to  determine 
the  influence  which  these  bodies  have  upon  the  metabolic  changes 
which  food  undergoes  when  ingested  into  the  human  organism  and 
which  the  organism  itself  suffers.  In  this  connection,  series  of  experi- 
ments will  be  conducted  in  which  ordinary  foods,  containing  none  of 
the  substances  under  study,  will  be  fed  under  careful  chemical  super- 
vision, the  digestibility  of  the  food  determined,  and  the  gain  or  loss  in 
the  body  ascertained.  The  same  foods  will  then  be  fed  in  connection 
with  preservatives  and  coloring  matters  and  other  added  bodies,  and 
a  similar  series  of  observations  secured. 

The  importance  of  this  work  is  at  once  evident.  There  are  certain 
bodies  which  are  uniformly  employed  as  preservatives,  which  are  com- 
monly supposed  to  be  wholesome,  perhaps  on  account  of  the  univer- 
sality of  their  employment.  Among  these  may  be  mentioned  vinegar 
and  salt  and  wood  smoke.  Other  preservatives  have  a  real  food 
value,  such  as  sugar,  and  the  use  of  this  body  as  a  preservative  can 
not  be  open  to  an}^  objection  whatever.  Still  other  preservatives  have 
a  partial  food  value  and  are  stimulating.  Of  this  class  alcohol  is  a 
type.  The  propriety  of  using  alcohol  as  a  preservative  is  open  to  grave 
question. 

The  coloring  matters  are  usually  divided  into  mineral,  vegetable, 
and  coal-tar  colors.  There  is  a  universal  feeling  that  mineral  color- 
ing matters  are  objectionable,  while  vegetable  coloring  matters  are  not. 
Of  the  coal-tar  dyes,  some  are  certainly  objectionable  and  others  are 
considered  unobjectionable.  The  time  has  come,  however,  when  some 
authoritative  data  on  all  these  subjects  are  imperatively  demanded. 

It  is  to  be  regretted  that  many  of  the  investigations  which  have 
been  made  on  these  bodies  have  been,  to  a  certain  extent,  ex  parte. 
As  an  instance  of  this,  it  may  be  said  that  manufacturers  of  certain 
products  added  to  foods  employ  experts  to  study  the  effect  of  these 
bodies  upon  metabolism.     It  is  not  intended  to  throw  any  doubt  upon 
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the  ability  and  honest}"  of  these  experts,  and  yet  it  is  only  human  that 
we  should  assume  that  in  cases  of  doubt  the  benefit  is  universally 
given  to  the  employer.  Again,  it  may  be  said  that  in  certain  investi- 
gations which  have  been  made  in  regard  to  the  effect  of  borax,  there 
is  room  for  suspicion  that  bias  has  not  been  entirely  absent.  It  is 
believed  that  in  the  investigations  which  are  contemplated  in  this 
Bureau  it  will  be  possible  to  eliminate  the  element  of  bias,  in  so  far  as 
human  nature  is  capable  of  so  doing,  and  to  conduct  the  examination 
in  such  a  way  as  to  reach  conclusions  which  are  not  influenced  in  any 
manner,  neither  by  the  person  manufacturing  the  products,  the  desire 
of  the  person  consuming  them,  nor  the  purpose  of  the  chemist  conduct- 
ing the  work.  WMLe  it  is  not  claimed  that  the  results  obtained  in 
such  a  way  are  absolutely  free  of  error  or  not  subject  to  revision,  it  is 
claimed  that  they  will  rest  upon  a  basis  which,  at  least,  will  not  be  open 
to  criticism.  These  exj)eriments,  in  order  to  have  convincing  results, 
must  be  made  with  care,  must  be  repeated  frequently,  and  the  data 
obtained  must  be  carefully  studied  and  collated.  It  is  expected  that 
this  work  will  be  thoroughly  inaugurated  before  the  end  of  the  current 
year. 

The  second  line  of  work  which  the  Bureau  will  undertake  will  be  in 
tne  study  of  drugs.  The  object  of  this  study  is  to  determine  the  coin- 
position  of  the  drugs  sold  upon  our  markets  and  of  the  adulteration 
to  which  they  are  subject.  Drugs  which  fail  to  come  up  to  the  stand- 
ard set  by  the  United  States  Pharmacopoeia  or  drugs  of  a  poisonous 
nature  which  have  a  higher  percentage  of  the  poisonous  principle  than 
is  recognized  by  established  authorities  must  be  considered  as  adultera- 
tions. Drugs  in  order  to  be  efficacious  must  have  a  certain  composi- 
tion; otherwise,  in  the  exhibition  of  remedies,  neither  the  physician, 
the  pharmacist,  nor  the  patient  has  any  idea  of  the  quantity  of  the 
active  principle  employed. 

This  work  will  be  undertaken  in  hearty  collarjoration  with  the 
American  Pharmaceutical  Association,  which  already  has  a  committee 
studying  drug  adulterations  and  the  best  methods  of  ascertaining 
them.  The  work  will  be  divided  iuto  two  portions — first,  a  study  of 
the  best  methods  of  assaying  drugs,  and  second,  a  study  of  the  drug 
products  bought  in  the  open  market,  to  determine  their  composition 
and  the  degree  and  extent  of  their  adulteration.  It  is  expected  that 
this  work  will  be  fully  inaugurated  during  the  present  year. 

CLERICAL   TTORK. 

A  large  increase  in  the  amount  of  clerical  work  necessary  in  the 
Bureau  has  naturally  resulted  from  the  enlargement  and  extension  of 
the  scientific  work.  Although  during  the  present  year  a  stenogra- 
pher has  been  added  to  the  clerical  force,  it  is  still  entirely  inadequate 
to  handle  the  work  necessary  to  keep  the  records  of  the  Bureau  up  to 
date  and  to  do  the  calculating  and  other  work  required  in  connection 
with  the  publication  of  the  bulletins  of  the  Bureau.  The  mass  of  cor- 
respondence, together  with  the  regular  routine  work,  keeps  the  cler- 
ical force  occupied  to  its  fullest  capacity,  and  it  necessarily  follows 
that  much  of  the  work  in  connection  with  the  permanent  records  of 
the  Bureau  is  in  arrears.  As  in  the  other  Bureaus,  the  services  of  a 
chief  clerk  are  necessary,  and  I  have  included  an  item  for  this  pur- 
pose in  the  estimates  submitted. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Soils, 
Washington,  D.  C,  September  20,  1902. 
SiR:  I  have  the  honor  to  transmit  herewith  a  report  upon  the  work 
of  the  Bureau  of  Soils  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

Milton  Whitney, 

Chief  of  Bureau. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR,  WITH  RECOMMENDATIONS. 

Organization. 

The  organization  and  work  of  the  Bureau  of  Soils  have  been  along 
essentially  the  same  lines  as  heretofore,  with  the  addition  of  an  impor- 
tant line  of  work  in  the  division  of  soil  management.  Attention  has 
been  given,  as  heretofore,  to  the  administrative  work,  the  soil  survey, 
the  tobacco  investigations,  drainage  investigations,  and  the  laborato- 
ries maintained  in  support  of  these  several  lines  of  field  work.  The 
wisdom  of  Congressional  action  in  converting  the  Division  into  a 
Bureau  and  largely  increasing  the  appropriation  has  been  shown  in 
the  amount  of  work  done  and  in  the  cordial  appreciation  of  this  work 
from  various  sources.  The  soil  survey,  particularly,  has  been  greatly 
extended,  and  the  division  of  soil  management,  although  merely  started 
during  the  year,  gives  promise  of  some  more  important  results  than 
have  been  achieved  in  soil  investigations  for  some  time  past.  Prof. 
Franklin  H.  King,  formerly  professor  of  agricultural  physics  at  the 
University  of  Wisconsin,  has  taken  charge  of  this  line  of  field  work. 
He  is  considered  peculiarly  fitted  for  this  place,  and  his  appointment 
has  been  very  generally  commended. 

During  the  year  Mr.  M.  L.  Floyd,  the  tobacco  expert  who  had  done 
so  much  to  make  successful  the  tobacco  investigations  of  the  Bureau, 
severed  his  connection  with  the  Department  to  become  general  mana- 
ger of  a  tobacco  corporation  organized  to  grow  the  shaded  Sumatra 
tobacco  in  Connecticut,  an  industry  established  by  this  Department. 
In  his  new  position,  Mr.  Floyd  receives  far  greater  remuneration  for 
his  services  than  the  Department  could  afford  to  pay,  in  view  of  the 
salaries  paid  to  others  by  the  Government. 

The  interest  in  the  work  of  the  Bureau  of  Soils  is  growing  rapidly, 
and  the  demands  for  work  in  different  parts  of  the  country  are  increas- 
ing, as  evidenced  by  the  liberality  of  Congress  in  enlarging  the  appro- 
priation and  by  the  many  requests  received  for  the  extension  of  the 
different  lines  of  investigations.     The  Bureau  of  Soils  now  has  a  force 
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of  over  100  persons,  75  of  whom  have  had  a  scientific  training.  It  is 
believed  that  the  results  of  the  work  in  showing  the  conditions  and 
resources  of  the  soils  of  the  country  and  in  giving  the  people  precise 
and  accurate  knowledge  as  to  the  possibilities  of  the  soils  justify 
fully  every  expenditure  that  has  been  made  and  every  recommenda- 
tion that  will  be  made  for  the  further  extension  of  the  work.  With 
the  fierce  competition  for  commercial  suxDremacy  now  going  on,  every 
particle  of  information  bearing  upon  the  natural  resources  of  the 
country  which  will  in  any  way  tend  to  increase  the  production  of  our 
present  crops  or  to  develop  new  methods  or  build  up  new  industries 
is  of  the  utmost  value,  especially  if,  as  in  this  case,  the  people  are 
inspired  with  sufficient  confidence  to  heed  the  advice  of  the  Depart- 
ment and  to  take  advantage  of  its  work. 

Cooperation  with  State  Institutions. 

During  the  year  this  Bureau  has  cooperated,  as  far  as  possible,  with 
State  institutions,  including  experiment  stations,  boards  of  agricul- 
ture, and  geological  surveys;  also  with  Bureaus  and  Divisions  of  this 
Department,  as  well  as  with  other  Departments  of  the  Government. 
Such  cooperation  has  been  particularly  close  with  the  North  Carolina 
department  of  agriculture  and  with  the  Illinois  experiment  station, 
both  of  which  institutions  have  contributed  money  toward  the  expenses 
of  the  soil  survey  in  their  respective  States.  In  other  States  the 
cooperation  has  been  just  as  cordial,  but  the  institutions  have  not 
been  able  to  render  financial  assistance.  Their  advice  has  been 
sought  and  given  wherever  possible  in  arranging  for  and  in  the  carry- 
ing on  of  the  work,  and  the  work  has  been  done,  as  far  as  possible, 
with  the  ultimate  object  of  being  of  service  to  the  State  institutions  in 
the  prosecution  of  further  and  more  detailed  work.  The  Utah  experi- 
ment station  has  cooperated  in  the  line  of  drainage  investigations  and 
has  contributed  valuable  assistance  and  advice  in  the  work  that  has 
been  started  at  Salt  Lake  City.  The  Connecticut  experiment  station 
and  the  Pennsylvania  experiment  station  have  continued  their  cooper- 
ation in  the  tobacco  investigations  with  credit  and  profit  to  all  of  the 
institutions  concerned. 

The  Bureau  of  Soils,  through  its  laboratories,  its  soil  survey,  and  its 
other  lines  of  investigation,  has  cooperated  with  and  has  helped  other 
Bureaus  and  Divisions  in  the  Department,  and  has  cooperated  with 
the  War  Department  in  furnishing  an  assistant  to  organize  a  soil 
survey  in  the  Philippine  Islands,  and  in  furnishing  assistants  to  inspect 
the  soils  of  some  of  the  military  posts  and  to  advise  as  to  the  treat- 
ment in  the  establishment  of  parade  grounds,  a  matter  which  is  of 
considerable  importance,  involving  the  expenditure  of  large  sums  of 
money  where  the  natural  soils  are  not  suited  to  the  formation  of  a 
permanent  sod. 

Progress  and  Cost  of  the  Soil  Survey. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  14,541 
square  miles,  or  9,306,240  acres,  and  the  area  previously  reported  as 
having  been  surveyed  was  8,082  square  miles,  making  a  total  of  22,623 
square  miles,  or  14,478,720  acres.  This  work  was  carried  on  during 
the  year  in  twenty-five  States  and  Territories  and  in  Porto  Rico. 

The  table  on  the  next  page  shows  the  total  area  surveyed  during  the 
fiscal  year  1902,  together  with  that  previously  reported,  in  each  of  the 
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thirty  States  and  Territories  in  which  the  soil  survey  work  nas  been 
carried  on.  This  work  has  been  uniformly  done  on  a  scale  of  1  inch  to 
the  mile,  and  the  maps  have  been  published  or  are  ready  for  publica- 
tion. This  table  does  not  include  any  areas  in  which  work  of  recon- 
noissance  merely  has  been  done,  but  only  areas  in  which  actual  soil 
surveys  have  been  made  and  soil  maps  prepared. 


Areas  covered  by  the  soil  survey  to  June  30, 1902. 

Areas  surveyed  and  mapped  during  fiscal  year  ended  June  30,  190:2,  and  the  areas 

previously  reported. 


State  or  Territory. 

Work 

during 

1902. 

Work 
pre- 
viously 
reported. 

Total. 

Arizona 

So.  miles. 

95 

753 

150 

So.  miles. 

400 

1,401 

"""245" 

So.  miles. 
495 

2,154 
150 
245 
571 
399 

1,359 
432 
461 
330 
202 

2,180 
155 
828 
666 
168 
105 
908 
100 
490 

3,425 
980 
939 
330 
686 
547 
495 
768 

1,604 
451 

Acres. 
316,800 

1,378,560 

96,000 

156,800 

571 

399 

1,359 

432 
461 
330 

202 
418 

365,440 

255,360 

Illinois  . -. 

869, 760 

Iowa  ._ 

276, 480 

295,040 

211,200 

129, 280 

1,762 
155 

1,395,200 
99,200 

Michigan _ 

828 
666 
168 
105 
908 

529,920 

426, 240 

107,520 

67,200 

581,120 

100 

i^8o6" 

480 
420 

64,000 

490 
1,625 
500 
519 
330 
686 
547 
495 

313, 600 

2,192,000 

Ohio -. 

627,200 

Pennsylvania 

600,960 

211,200 

439,040 

Tennessee 

350,080 

Texas 

316,800 

Utah 

768 
250 
301 

491,520 

Virginia 

1,354 
150 

1,026,560 

Washington 

288,640 

Total 

14,541 

8,082 

22,623 

14,478,720 
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The  following  table  shows  the  area  surveyed  and  mapped  and  the 
cost  of  the  work  during  the  fiscal  year  ended  June  30,  1902: 

Areas  surveyed  and  mapped  and  cost  of  the  field  ivork  during  fiscal  year  ended 

June  30,  1902.  a 


State  or  Territory. 


District. 


Area  sur 
veyed. 


Cost  per 

square 

mile. 


Total 
cost. 


Arizona 

California 

Do 

Do 

Colorado  _ 

Georgia 

Do 

Idaho  

Illinois 

Do 

Do... 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Michigan 

Mississippi 

Missouri 

Montana 

New  Jersey 

Do... 

New  York 

Do.. 

North  Carolina 

Do 

Do.. 

Do 

Ohio. 

Do. 

Pennsylvania .  _ 

Porto  Rico 

South  Carolina 

Tennessee 

Texas 

Do 

Virginia 

Do"]"""!" 

Washington  ... 


Yuma  area 

Imperial  area 

Salinas  Valley 

Ventura  area 

Rockyf ord  area 

Cobb  County 

Covington  area 

Boise  area 

Clinton  County 

St.  Clair  County 

Tazewell  County 

Dubuque  area 

Wichita  area 

Union  County 

Lake  Charles  area  . . . 

Harford  County 

Allegan  County. 

Yazoo  area _ 

Howell  County 

Billings  area 

Salem  ar  ea 

Trenton  area 

Westfleld  area 

Elmira  area 

Alamance  Coiinty 

Carey  area 

Craven  area 

Hickory  ar  ea 

Columbus  area 

Toledo  area 

Lebanon  area 

Arecibo  to  Ponce 

Abbeville  area 

Montgomery  County 

Alvinarea 

Willis  area 

Bedford  area 

Harrisonburg  area . . . 
Prince  Edward  area . 
Walla  Walla  area 


Sq. 


miles 
95 
169 
344 
240 
150 
346 
225 
399 
494 
215 
650 
432 
461 
330 
202 
418 
828 
656 
168 
105 
493 
415 


63 
697 

500 
338 
162 

rf519 
330 
686 
547 
280 
215 

d'382 
542 
430 
150 


Dollars. 
4.61 
3.17 
3.42 
3.77 
4.73 
1.44 

.71 
1.81 

.88 
1.15 
1.39 

.94 
1.94 
2.20 
3.71 
1.48 
1.44 
2.24 
1.14 
4.96 
1.42 
2.23 
2.89 
2.03 
1.32 
3.11 

.96 
1.01 
1.34 

.95 
1.48 
5.02 
1.01 
1.68 
2.45 
2.70 
2.11 
1.44 
1.32 
1.82 


14,541 


Dollars. 

437.95 

535. 73 

1,176.48 

904.80 

709.50 

498.24 

159. 75 

722. 19 

6434.72 

6247.25 

6903.50 

406.08 

894.34 

726.00 

749.42 

618.64 

1,192.32 

1,489.96 

191.52 

520.80 

700.06 

925.45 

751.40 

466.90 

c  482. 80 

c  195. 93 

c  669. 12 

c  505. 00 

452. 92 

153.80 

768. 12 

e  1,655. 55 

692.86 

918.96 

688.00 

580.50 

806.02 

780.48 

567.60 

273.00 


,551.7( 


a  This  includes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  expenses,  but 
not  the  cost  of  transportation  to  and  from  the  area. 

6  Of  these  amounts,  3624.95  was  spent  by  the  Illinois  experiment  station. 

c  Of  these  amounts,  S914.20  was  paid  by  North  Carolina  department  of  agriculture. 

rfThe  portions  of  these  areas  surveyed  in  the  previous  fiscal  year  were  given  in  the  last  report. 

c  Of  this  amount,  §300  was  paid  by  the  Porto  Rico  experiment  station. 

RECAPITULATION. 

Cost  of  field  work $26,551.76 

Supplies 858.84 

Railroad  transportation 2, 766. 28 

Preparation  of  reports 12, 870. 17 

Total  cost  of  soil  survey _ 43, 047. 05 

Paid  by  State  organizations 1,839.15 

Paid  by  Department  of  Agriculture 41,207.90 

Area  surveyed square  miles..  14,541 

Cost  of  work  in  field. ..per  square  mile..  §1.83 

Preparation  of  reports. do .88 

Transportation  and  supplies --do .25 

Average  cost - do 2.96 

Average  cost  to  Department  of  Agriculture do 2.81 

It  will  be  noticed  that  the  cost  of  the  work  per  square  mile  varies 
from  71  cents  in  the  Covington  area,  Georgia,  to  $5.02  for  the  work  in 
Porto  Rico.  The  average  cost  has  been  $1.83  per  square  mile,  as  against 
$2  per  square  mile  during  the  preceding  fiscal  year.     The  area  cov- 
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ered  is  over  two  and  one-half  times  as  large,  and  the  work  has  cost  17 
cents  per  square  mile  less  than  last  year.  The  variation  in  the  cost 
per  square  mile  is  due  in  part  to  the  character  of  the  country,  the  con- 
dition of  the  roads  and  of  the  weather,  the  complexity  of  the  soils, 
the  presence  and  character  of  alkali  in  the  Western  areas,  and  the 
accuracy  of  the  base  maps  used.  The  average  cost  to  the  Depart- 
ment of  Agriculture  of  the  work  complete,  including  supplies  and 
railroad  transportation,  the  preparation  of  reports,  and  the  salaries  of 
the  men  during  the  three  winter  months,  when  the  field  work  has  practi- 
cally to  be  suspended,  has  been  $2.81  per  square  mile,  as  against  $3.26 
per  square  mile  last  year,  a  saving  of  45  cents  per  square  mile.  This 
saving  is  due,  not  only  to  the  greater  efficiency  of  the  field  parties  by 
reason  of  their  better  training,  but  also  to  the  longer  average  length  of 
the  field  season  for  each  party,  which  has  been  accomplished  by  moving 
the  parties  from  place  to  place  as  the  season  advances.  It  has  been 
found  possible  to  keep  some  of  the  parties  out  during  the  winter 
in  Arizona  and  southern  California,  and  to  shift  parties  working  in 
the  Northern  States  during  the  summer  months  to  the  Southern 
States  during  the  fall.  In  this  way  the  average  length  of  the  field 
season  has  been  something  over  nine  months  per  party,  and  it  is 
believed  that  this  can  be  considerably  increased,  although  it  is  advis- 
able to  have  each  party  spend  some  time  at  headquarters,  not  only  for 
the  final  revision  of  their  reports  and  maps,  but  to  get  acquainted 
with  the  office  and  laboratory  work  and  to  keep  in  close  touch  with 
the  objects  and  purpose  of  the  soil  survey. 

THE   FIELD   FORCE. 

The  organization  of  the  field  force  has  been  carried  to  a  very  high 
state  of  efficiency.  Administrative^,  the  very  greatest  of  care  and 
attention  to  details  is  given,  and  the  low  cost  per  square  mile  shown 
in  the  preceding  statements  is  due  in  a  large  measure  to  the  judicious 
and  economical  management  of  the  force.  The  salaries  of  the  soil 
experts  employed  by  the  Bureau  are  low  as  compared  with  those 
paid  in  other  branches  of  scientific  work.  The  expense  of  a  party 
of  two  men  in  the  field  for  subsistence  and  the  hire  of  a  team  aver- 
ages about  $120  per  month,  or  $1,080  for  the  field  season  of  nine 
months.  The  parties  are  equipped  with  the  most  modern  instruments 
for  the  classification  and  survey  of  soils,  and  it  has  been  possible  to 
furnish  them  with  such  explicit  instructions  as  to  the  character  of 
their  work,  the  subjects  they  are  to  investigate,  and  the  subjects 
which  are  to  be  discussed  in  their  reports  upon  areas  that  they  know 
exactly  what  is  to  be  done  on  entering  a  given  area  and  can  proceed 
with  their  work  with  the  minimum  of  time  for  preliminary  investiga- 
tions or  reconnoissances.  They  are  required  to  report  to  the  central 
office  at  least  once  each  week,  noting  the  area  surveyed,  the  new  soil 
types  established,  and  the  character  of  their  work;  and  to  send  in 
from  time  to  time  sections  of  their  map  for  criticism  and  sugges- 
tion as  the  work  proceeds.  It  is  required  that  each  party  shall  com- 
plete the  map  in  all  details  and  write  up  the  report  in  final  shape 
before  leaving  the  area.  The  report  is  then  typewritten,  and  a  copy 
returned  to  the  field  party  for  correction  or  for  additions  or  changes. 
The  work  of  each  party  is  thoroughly  inspected,  so  far  as  this  has  been 
possible,  in  order  to  correlate  the  new  soil  types  with  those  already 
established  and  to  confer  with  the  men  as  to  suggestions  which  can 
be  safely  made  of  new  methods  of  cultivation  or  of  new  industries 
which  may  be  established.  As  the  work  of  the  soil  survey  assumes 
greater  proportions,  this  inspection  work  becomes  more  and  more 
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necessary  and  more  valuable,  and  it  is  advisable  that  a  regular  inspec- 
tion force  should  be  established  for  the  several  districts  into  which 
the  country  may  be  divided. 

The  scale  upon  which  the  soil  maps  are  published  enables  tracts  as 
small  as  10  acres  to  be  represented,  and  while  there  must  always  be  some 
variation  allowed  in  each  type,  as  it  would  be  confusing  to  show  too  much 
detail  on  the  maps,  still,  where  a  type  is  represented  by  even  a  small 
tract  of  8  or  10  acres,  it  is  shown  upon  the  soil  map,  so  that  land  owners 
may  rely  upon  an  accurate  classification  of  their  soils  according  to 
the  types  established. 

The  reports  describe  in  all  necessary  detail  the  characteristics  of 
the  soils  and  their  important  variations;  the  history  of  the  settlement 
and  agricultural  development  of  the  area;  the  climate,  physiography, 
and  geology;  the  agricultural  methods  in  use  and  the  agricultural 
conditions  in  the  area,  such  as  the  tenure  and  size  of  the  farms,  the 
efficiency  of  labor,  the  principal  products,  and  transportation  and 
market  facilities;  together  with  such  special  problems  as  may  be 
encountered,  such  as  hardpan,  acidity,  irrigation,  seepage  waters  and 
drainage,  alkali,  and  the  reclamation  of  swamp  or  worn-out  lands  or 
alkali  soils,  as  these  all  have  their  bearing  upon  the  commercial  use 
and  value  of  the  soils. 

THE    DEPARTMENT    AND     THE    EXPERIMENT     STATIONS    IN    THE    SOIL 

SURVEY   WORK. 

With  the  increasing  interest  in  the  soil  investigations  and  the  eco- 
nomic value  which  the  results  have  shown  in  a  number  of  cases,  the 
experiment  stations  are  taking  a  lively  interest  in  this  work,  and  it 
seems  proper  to  mention  the  true  relation  which  should  be  established 
between  them  and  the  Department  in  the  further  prosecution  of  the 
work.  It  seems  advisable  that  the  management  of  the  soil  survey 
should  be  vested  in  the  Department  of  Agriculture.  This  insures  con- 
tinuity in  the  work  and  uniform  classification  of  soils;  also  the  benefit 
of  experience  in  other  localities  in  advising  as  to  the  commercial  pos- 
sibilities and  value  of  the  introduction  of  new  methods  of  culture  and 
of  new  crops  and  industries.  It  is  advisable  that  the  experiment  sta- 
tions and  other  State  institutions  should  cooperate  in  this  work  to  the 
extent  of  furnishing  assistants  or  financial  aid,  as  this  insures  an  inti- 
mate knowledge  of  the  conditions  of  the  area  to  the  State  organiza- 
tion, as  well  as  a  larger  amount  of  work  within  the  borders  of  the 
State.  In  many  cases,  if  such  financial  assistance  be  given,  one  or 
more  parties  can  be  assigned  for  continuous  work  in  a  State  where,  if 
the  expenses  were  all  borne  by  the  Bureau  of  Soils,  a  party  could  be 
assigned  for  only  a  portion  of  the  season .  Various  State  organizations 
have  contributed  $1,839.15  toward  the  field  expenses  of  the  soil  survey 
during  the  past  year. 

These  soil  surveys  are  in  the  nature  of  a  general  reconnoissance  of 
the  area.  They  show  the  conditions  which  prevail,  and  the  maps 
show  the  character  and  distribution  of  the  soils.  This  is,  however, 
merely  a  basis  for  further  work,  and  it  is  necessary  in  many  cases 
that  the  information  thus  furnished  and  the  suggestions  which  are 
made  should  be  followed  by  further  investigations  and  practical 
demonstrations  of  the  efficiency  and  commercial  value  of  the  sugges- 
tions in  order  to  insure  their  successful  adoption  by  the  residents  of 
the  area.  Farmers  are  proverbially  ultraconservative  as  to  their 
methods,  and  are  usually  and  often  justifiably  very  unwilling  to 
accept  advice  unless  it  can  be  shown  that  improvement  will  surely 
follow.     Such  demonstration  work  can,  in  most  cases,  be  better  accom- 
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plished  by  the  stations  than  by  the  Department  of  Agriculture,  for 
the  station  forces  have  a  more  intimate  knowledge  of  the  conditions 
and  of  the  people,  and  are,  as  a  rule,  in  closer  touch  with  the  people 
than  is  the  Department,  and  with  these  reports  and  maps  they  have 
the  basis  for  further  work  in  the  improvement  of  the  agricultural  con- 
ditions of  the  area,  upon  which  they  can  expend  their  full  energy  and 
all  the  resources  at  their  command.  If  the  soil  survey  work  is  not 
followed  up  on  these  practical  lines  much  of  the  efficiency  and  value 
of  the  work  will  surely  be  lost. 

As  pointed  out  in  my  last  report,  the  experience  of  the  men  engaged 
in  this  work  is  likely  to  be  invaluable,  not  only  to  them,  but  to  the 
country  as  well.  Spending,  as  they  do,  from  three  to  nine  months 
in  an  area,  making  a  critical  study  of  the  soils,  crops,  methods  of 
cultivation,  and  market  and  transportation  facilities,  and  bringing 
together  this  experience  from  all  sections,  the  men  have  unusual 
opportunities  for  securing  a  wide  knowledge  of  the  agricultural  indus- 
try of  the  country  and  its  resources.  This  is  training  up  a  class  of 
men  fitted  to  observe  and  appreciate  resources  and  advantages  that 
should  be  of  immense  value  in  the  further  development  of  the  agri- 
cultural interests  of  the  United  States  as  the  country  becomes  more 
thickly  settled  and  the  strife  for  commercial  supremacy  becomes 
greater.  As  these  men  become  riper  in  experience  and  judgment  and 
have  a  fuller  knowledge  of  the  agriculture  of  the  country,  they  will 
doubtless  be  called  to  positions  of  trust  and  responsibility  in  State 
organizations  and  in  commercial  enterprises  in  which  their  experi- 
ence and  ability  will  be  invaluable.  This  is  and  should  be  one  of 
the  important  functions  of  the  Department,  and  the  influence  of  the 
Department  will  be  felt  more  and  more  throughout  the  country  as 
these  men  are  called  to  such  positions. 

PAST  AND   PROPOSED   WORK   OF   THE   BUREAU   OF   SOILS. 

The  statements  following  show  the  results  that  have  been  accom- 
plished during  the  past  year  and  the  work  that  is  proposed  during  the 
present  and  the  next  fiscal  year  in  each  of  the  States.  This  is,  of 
course,  subject  to  change  as  to  details  as  the  time  approaches  for  the 
actual  prosecution  of  the  work.  It  is  given  as  the  basis  for  the  con- 
tinuation and  extension  of  the  work. 

ALABAMA. 

No  work  has  been  done  in  this  State  during  the  past  fiscal  year,  but 
it  is  proposed  this  fall  to  make  a  soil  survey  of  Perry  County,  which 
lies  partly  in  the  black  calcareous  prairie  belt  and  partly  in  the  sand 
region.  Two  parties  will  be  assigned  to  this  area  in  October,  with  the 
expectation  that  the  whole  of  the  county  can  be  surveyed  during  the 
present  field  season.  On  the  completion  of  this  work,  both  parties 
will  be  transferred  to  Mobile  County  to  make  a  soil  survey  of  that  area, 
particularly  in  the  interest  of  the  truck  growers,  and  to  investigate 
the  adaptation  of  the  soils  to  tobacco.  After  this  it  is  contemplated 
to  make  a  soil  survey  in  Marshall  County  in  the  interest  of  the  fruit 
and  tobacco  growers  and  to  survey  Lauderdale  County,  if  possible. 
In  all,  it  would  be  advisable  to  spend  nine  months  in  Alabama  dur- 
ing the  next  field  season. 

ARIZONA. 

During  the  past  field  season  a  soil  survey  was  made  of  the  area 
below  Yuma,  where  the  waters  of  the  Colorado  River  are  taken  out 
for  irrigation.     The  whole  area  covers  about  95  square  miles,  although 
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only  a  portion  of  it  is  at  present  under  ditch.  A  considerable  part  of 
this  area  is  subject  to  overflow  during  flood  times  in  the  Colorado 
River,  and  schemes  have  been  proposed  for  dikes  and  levees  to  pre- 
vent this  overflow,  which,  if  carried  out,  will  add  a  considerable  area 
of  valuable  land  to  the  irrigated  district.  This  tract,  with  its  tropical 
climate  and  fertile  soils,  has  been  compared  to  the  delta  of  the  Nile, 
and  it  is  the  intention  of  the  Department,  through  its  soil  survey  and 
through  the  work  of  the  Bureau  of  Plant  Industry,  to  see  if  crops 
equally  as  valuable  as  those  cultivated  along  the  Xile  and  adapted  to 
this  tropical  climate  can  not  be  introduced. 

This  party  was  in  charge  of  Mr.  J.  Garnett  Holmes,  who  has  had 
considerable  experience  in  soil  survey  work  in  other  parts  of  Arizona 
and  in  southern  California. 

It  is  believed  that  the  information  obtained  in  this  work  will  be  the 
basis  of  most  valuable  economic  development  in  the  introduction  of 
crops  from  Algeria  and  Egypt.  There  is  quite  a  variety  of  soils  of 
different  character  in  this  area,  and  while  there  is  considerable  trouble 
with  alkali,  it  is  believed  that  this  problem  can  be  easily  controlled, 
and  that  the  locality  will  develop  into  one  of  the  important  irrigated 
districts  of  the  West. 

It  seems  advisable  to  spend  three  months  in  a  soil  survey  of  the 
upper  Gila  Yalley  around  Solomonville  during  the  next  field  season. 

ARKANSAS. 

No  soil  surveys  have  been  made  in  this  State  during  the  past  fiscal 
year,  but  a  party  is  at  present  in  the  State,  making  a  survey  around 
Stuttgart.  It  is  impossible  at  this  time  to  make  any  statement  as  to 
the  economic  results  of  this  work. 

CALIFORNIA. 

Soil  surveys  have  been  carried  on  in  three  areas  during  the  fiscal 
year,  namely,  around  Imperial  in  the  Colorado  Desert,  in  the  Salinas 
Yalley,  and  in  the  Ventura  area. 

The  work  in  the  Salinas  Yalley  was  undertaken  particularly  in  the 
interest  of  the  sugar-beet  growers.  This  was  formerly  a  great  wheat 
area,  but  in  recent  years  the  yield  of  wheat  has  fallen  almost  below 
the  point  of  profitable  production  and  barley  has  taken  its  place  to  a 
considerable  extent.  The  rainfall,  however,  is  so  variable  that  crops 
are  uncertain  without  irrigation,  and  irrigation  systems  are  now 
being  planned,  particularly  for  the  sugar-beet  industry,  which  has 
developed  to  large  proportions. 

This  party  was  in  charge  of  Mr.  Macy  H.  Lapham,  and  the  area 
surveyed  covered  344  square  miles.  Eleven  different  types  of  soils 
were  recognized  and  their  relation  to  the  various  crops  determined. 
The  relation  of  these  soils  to  crops  had  been  recognized  to  a  certain 
extent,  but  the  orderly  classification  of  the  soils  can  not  fail  to  be  of 
value  in  the  future  development  of  the  agriculture  of  the  area,  espe- 
cially as  the  industry  is  at  present  changing  and  developing  along- 
new  lines. 

All  of  the  soils  capable  of  cultivation  in  Yentura  County  were  sur- 
veyed by  a  party  under  the  charge  of  Mr.  Holmes,  the  area  aggregat- 
ing 240  square  miles.  There  are  several  valleys  where  irrigation  is 
practiced,  the  most  extensive  being  the  valley  of  the  Santa  Clara 
River.  Over  a  large  part  of  the  area,  however,  crops  are  grown  with- 
out irrigation,  the  principal  crops  being  lima  beans,  sugar  beets,  and 
barley. 
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The  soils  of  the  upper  part  of  the  Santa  Clara  Valley  are  generally 
well  drained  and  free  from  alkali.  Extensive  areas  of  the  delta  lands, 
including  some  of  the  most  fertile  soils  of  the  county,  are  deficient  in 
drainage,  and  the  alkali  problem  is  becoming  more  and  more  serious. 
As  a  result  of  the  survey,  and  from  experiments  that  have  been  made  at 
the  suggestion  of  the  Bureau,  it  is  evident  that  the  alkali  problem  can 
be  economically  and  efficiently  controlled.  Thirteen  types  of  soils 
were  recognized  in  this  area,  and  their  relation  to  crops  reported  upon. 

From  the  results  attained  in  the  irrigation  of  the  area  below  Yuma, 
and  from  the  exceedingly  arid  climate,  it  was  believed  that  the  Colo- 
rado Desert  afforded  exceptional  facilities  for  the  introduction  of  cer- 
tain tropical  plants,  as  well  as  for  Egyptian  cotton  and  other  products 
successfully  grown  in  Egypt  and  on  the  Algerian  Desert.  In  further- 
ance of  this  idea,  a  company  was  organized  under  the  laws  of  Mexico 
to  construct  a  canal  through  Mexican  territory  and  deliver  water  from 
the  Colorado  River  to  a  point  near  Calexico,  on  the  border  line  between 
this  country  and  Mexico,  to  a  company  chartered  under  the  laws  of 
the  United  States  to  distribute  the  water  to  settlers  in  the  Colorado 
Desert.  The  land  was  taken  up  under  the  homestead  and  desert-land 
laws  and  water  rights  purchased  from  this  company  for  the  irrigation 
of  the  lands.  It  was  realized  that  it  was  very  desirable,  as  this  enter- 
prise was  starting,  to  make  a  soil  survey  in  order  to  classify  the  soils 
and  determine  their  alkali  content  and  their  relation  to  crops. 
Accordingly,  Messrs.  Means  and  Holmes  were  assigned  to  this  work 
and  an  area  of  169  square  miles  was  surveyed  around  Calexico  and 
Imperial. 

This  country  lies  at  or  somewhat  below  sea  level,  the  Salton  Sink, 
the  lowest  portion  of  the  desert,  being  about  270  feet  below  sea  level. 
Five  distinct  types  of  soil  were  recognized  in  this  area,  ranging  from 
a  loose,  incoherent  dune  sand  to  a  very  impervious  clay,  and  includ- 
ing a  sand,  a  sandy  loam,  and  a  loam.  The  area  is  everywhere  under- 
lain with  a  stiff,  impervious  clay  containing  alkali.  The  Imperial 
clay  is  difficult  to  cultivate,  and  water  penetrates  it  very  slowly. 
Large  areas  of  alkali  lands  were  encountered,  and  it  is  estimated  that 
about  54  per  cent  of  the  area  has  more  than  0.4  per  cent  alkali  as  an 
average  for  6  feet  in  depth.  There  are  serious  problems,  therefore, 
to  be  encountered  in  the  successful  development  of  agriculture  in  the 
area.  It  is  believed  that  about  50  per  cent  of  the  area  can  at  present 
be  cultivated  in  nearly  all  crops  adapted  to  the  locality,  while  a  con- 
siderable portion  of  the  remainder  may  be  reclaimed  by  drainage,  or 
can  be  used  for  alkali-resistant  crops. 

The  importance  and  necessity  of  having  this  knowledge  of  the  soil 
conditions  has  been  recognized,  and  very  urgent  requests  have  been 
received  for  an  extension  of  the  soil  survey  work  to  embrace  practi- 
cally all  of  the  lands  in  the  Colorado  Desert  which  can  be  irrigated,  as 
a  basis  for  the  intelligent  cultivation  of  this  area,  and  to  insure,  as  far 
as  possible,  the  successful  settlement  of  the  country.  Recognizing  the 
importance  of  this  work,  it  is  proposed  to  combine  a  number  of  our 
field  parties  and  place  them  in  the  area  during  the  coming  fall  and 
winter  to  make  a  soil  survey  of  about  1,500  square  miles  of  the  Col- 
orado Desert,  so  that  settlers  may  know  the  actual  character  of  the 
soils  which  they  purchase,  and  that  industries  can  be  established  on 
the  soils  best  adapted  to  them. 

In  addition  to  this  work,  it  is  proposed  to  extend  the  soil  survey 
to  the  Santa  Clara  Valley  in  the  interest  of  sugar-beet,  grain,  and 
stock  production,  and  to  take  up  the  San  Bernardino  Valley  in  south- 


164  DEPAKTMENTAL    KEPORTS. 

ern  California,  which  is  the  last  of  the  great  fruit  areas  in  southern 
California  that  remains  to  be  surveyed.  It  is  believed  that  very  val- 
uable results  will  be  attained  by  the  soil  survey  when  it  is  extended 
to  the  sugar-beet  area  around  Chino  and  the  fruit  areas  of  Pomona, 
Riverside,  San  Bernardino,  and  neighboring  towns. 

In  all  it  appears  desirable  to  spend  twenty-one  months,  on  the  basis 
of  one  party,  in  the  State  of  California  during  the  next  field  season, 
and  it  is  believed  that  the  importance  of  the  areas  to  be  investigated 
fully  justifies  the  time  and  attention  to  be  given  to  the  work. 

COLORADO. 

During  the  present  field  season  a  soil  survey  is  being  made,  under 
the  charge  of  Mr.  Macy  H.  Lapham,  of  the  irrigable  lands  of  the 
Arkansas  Valley  between  Rockyford  and  the  Kansas  State  line. 
There  will  be  nearly  1,000  square  miles  of  intricate  soil  mapping,  with 
alkali  problems  to  be  worked  out,  but  it  is  believed  that  by  concentrat- 
ing some  of  the  northern  parties  in  this  area  during  the  fall  the 
whole  area  can  be  surveyed.  This  work  is  undertaken  principally  in 
the  interest  of  the  sugar-beet  growers  and  of  the  melon  and  truck 
growers.  Not  only  is  it  desirable  to  understand  better  the  relation 
of  the  soils  to  crops,  but  with  the  extension  of  irrigation  systems  the 
natural  drainage  is  found  to  be  deficient  and  alkali  is  rising  and 
threatening  trouble  and  losses.  The  work  has  progressed  far  enough 
to  indicate  that  the  alkali  problem  can  be  economically  and  efficiently 
controlled,  and  it  is  believed  that  the  classification  of  the  soils  will 
give  a  basis  for  the  most  profitable  development  of  the  sugar-beet  and 
truck  interests  of  the  area. 

It  appears  desirable  to  spend  about  six  months  during  the  next  field 
season  in  a  survey  of  the  San  Luis  Valley,  where  the  alkali  problem 
is  becoming  far  more  serious  even  than  in  the  Arkansas  Valley. 

CONNECTICUT. 

No  extension  of  the  soil  survey  has  been  made  in  the  Connecticut 
Valley  since  1899,  but  with  the  extension  of  the  profitable  industry  of 
producing  the  shade-grown  Sumatra  tobacco  there  is  a  very  strong 
demand  now  that  the  survey  should  be  extended  to  include  many 
smaller  valleys  on  either  side  of  the  area  surveyed  in  1899,  and  it  is 
proposed  to  spend  about  three  months  in  the  State  during  the  next 
field  season,  to  give  a  basis  for  the  extension  of  the  tobacco  industry 
on  either  side  of  the  main  valley. 

DELAWARE. 

No  surveys  have  been  made  as  yet  in  Delaware,  and  none  are  con- 
templated during  the  present  year.  There  is,  however,  a  demand  for  a 
soil  survey  to  extend  over  the  entire  State,  and  it  seems  desirable  to 
spend  three  months  in  the  State  during  the  next  fiscal  year  in  such 
work. 

FLORIDA. 

No  surveys  have  been  made  in  this  State  up  to  the  present  time,  but 
it  is  proposed,  if  suitable  arrangements  can  be  made  for  a  base  map, 
to  make  a  soil  survey  in  Gadsen  County  in  the  interest  of  the  tobacco 
growers. 

GEORGIA. 

During  the  past  fiscal  year  two  areas  were  surveyed  in  Georgia, 
including  Cobb  County  and  an  area  around  Covington,  the  former 
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being  under  the  charge  of  Mr.  R.  T.  Avon  Burke  and  the  latter  of  Mr. 
Herbert  W.  Marean. 

It  was  hoped  that  the  survey  in  Cobb  County  would  show  the  possi- 
bilities of  fruit  raising,  but  it  is  believed  that  the  prospects  for  this 
industry  are  not  so  favorable  in  this  locality  as  they  are  farther 
north,  and  it  is  therefore  proposed  to  extend  the  survey  to  include  the 
northern  half  of  the  Ellijay  sheet  of  the  U.  S.  Geological  Survey  to 
include  portions  of  Union,  Gilmer,  and  Fannin  counties,  in  the  inter- 
est of  the  fruit  growers  and  as  an  extension  of  the  survey  in  the 
mountain  areas  in  Virginia  and  North  Carolina.  It  is  intended  to 
give  about  six  months  to  this  work  during  the  next  field  season,  and 
it  is  also  proposed  to  survey  an  area  in  Decatur  County  in  the  interest 
of  the  tobacco  growers. 


No  soil  survey  has  been  made  in  this  Territory  as  yet,  but  there  have 
been  strong  demands  for  the  work,  and  a  recommendation  will  be 
made  for  needed  legislation  to  permit  the  Department  to  extend  its 
soil  survey  work  to  that  Territory  at  an  early  date. 

IDAHO. 

A  soil  survey  party,  under  the  direction  of  Mr.  C.  A.  Jensen,  has 
completed  a  survey  of  the  Boise  area,  extending  from  Boise  City  to  a 
point  some  distance  west  of  Caldwell  and  including  the  principal  irri- 
gated lands  of  that  section.  Serious  problems  were  encountered  in 
this  area  in  the  occurrence  of  hardpan  in  the  soils,  and  there  were 
other  soil  problems  upon  which  advice  was  given  which  it  is  believed 
will  be  of  material  economic  value  in  the  agricultural  development  of 
the  area,  which  is  assuming  considerable  importance. 

A  party,  in  charge  of  Mr.  Louis  Mesmer,  has  been  assigned  to  sur- 
vey the  area  between  Lewiston  and  Moscow.  The  wheat  yields  in 
this  area  have  declined,  and  the  people  are  anxious  to  introduce  for- 
age crops,  and  the  soil  survey  work  is  to  be  used  as  a  basis  for  the 
consideration  of  this  problem. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  spend  about  six  months  in  the  next  field  season 
in  the  survey  of  the  irrigated  lands  of  the  Blackfoot  area. 

ILLINOIS. 

Through  cooperation  with  the  Illinois  experiment  station  the  Bureau 
was  enabled  to  put  two  parties  in  the  field  during  the  early  part  of 
the  present  field  season,  and  at  the  close  of  the  fiscal  year  had  made  a  soil 
survey  of  Tazewell  and  Clinton  counties,  under  the  direction  of  Mr. 
Jay  A.  Bonsteel,  and  a  portion  of  St.  Clair  County,  under  the  direction 
of  Mr.  George  N.  Coffey.  During  the  remainder  of  the  present  field 
season  it  is  proposed  to  finish,  St.  Clair  and  Clay  counties,  if  time  per- 
mits. So  far  as  this  work  has  been  examined,  particularly  the  finished 
maps  of  Tazewell  and  Clinton  counties,  it  is  believed  that  the  results 
will  be  of  material  benefit  and  value  to  the  farmers.  Thirteen  soil 
types  were  recognized  in  Tazewell  County  and  seven  in  Clinton  County 
and  their  relation  to  crops  reported  upon. 

A  copy  of  the  soil  map  and  report  on  the  Tazewell  area  has  been 
sent  to  one  of  the  most  intelligent  and  progressive  land  owners,  with 
the  request  that  the  work  be  critically  examined  and  freely  criticised, 
so  that  we  may  get  advice  in  advance  of  publication  as  to  the  practical 
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utility  and  usefulness  of  the  work  and  suggestions  as  to  other  lines 
that  could  be  profitably  developed. 

So  far  as  the  Bureau  is  at  present  informed  this  work  has  aroused 
a  great  deal  of  interest,  and  it  is  believed  that  it  will  be  of  value  to 
the  people.  Requests  have  been  made  for  upward  of  25,000  copies 
of  each  of  these  reports,  with  accompanying  maps,  to  supply  the  local 
demand  which  is  likely  to  arise.  So  much  interest  has  been  taken  in 
this  survey  that  urgent  requests  have  been  made  by  the  Illinois  exper- 
iment station  that  the  work  shall  be  continued  in  the  State,  and  it  is 
proposed  to  assign  a  party  to  the  State  for  the  entire  field  season  of 
nine  months  during  the  coming  year.  It  is  understood  that  the  station 
will  continue  its  cooperation,  and  possibly  arrangements  can  be  made 
for  more  than  one  party,  so  that  the  work  may  progress  rapidly. 

One  of  the  most  serious  problems  encountered  in  the  soil  survey, 
particularly  in  Clinton  County,  is  in  the  hardpan,  or  the  compact 
nature  of  the  underlying  clay  subsoil,  in  some  of  the  soil  types.  This 
not  only  renders  cultivation  difficult,  but  makes  crops  uncertain  under 
certain  climatic  conditions,  and  an  investigation  of  the  cause  of  this 
and  a  possible  remedy  is  now  engaging  the  attention  of  the  laborato- 
ries of  the  Bureau. 

ESTDIANA. 

No  work  was  carried  on  in  this  State  during  the  past  fiscal  year,  but 
a  party  is  at  present  engaged  in  making  a  soil  survey  of  Posey  County. 
This  is  in  charge  of  Mr.  Marean,  and  the  whole  area  of  the  county  is 
to  be  surveyed.  This  is  particularly  in  the  interest  of  the  truck  grow- 
ers, as  large  quantities  of  watermelons  and  other  truck  crops  are  pro- 
duced on  some  of  the  sandy  soils  of  the  area. 

While  there  has  been  some  demand  for  the  extension  of  this  work 
to  include  the  whole  area  of  the  State,  the  plans  at  present  contem- 
plate a  survey  of  only  three  months'  duration  in  Boone  County  during 
the  next  field  season. 


During  the  past  fiscal  year  a  soil  survey  has  been  made  around 
Dubuque,  under  the  charge  of  Mr.  E.  O.  Fippin.  Eight  soil  types 
have  been  recognized  and  their  relations  to  crops  reported  upon. 

Rather  strong  demands  have  come  for  the  continuation  and  exten- 
sion of  this  work  to  include  the  entire  State,  but  it  is  proposed  to 
spend  but  six  months  during  the  next  field  season  in  surveying  a  part 
of  Cerro  Gordo  and  Story  counties  in  the  interest  of  sugar-beet  pro- 
duction, as  well  as  of  general  farming,  stock  raising,  and  dairying. 

KANSAS. 

During  the  past  field  season  461  square  miles  have  been  surveyed 
around  Wichita.  It  was  expected  that  this  would  be  a  very  uniform 
area,  but  nine  soil  types  were  encountered,  each  with  distinct  proper- 
ties and  adapted  more  or  less  to  different  crops  or  requiring  different 
methods  of  cultivation-  The  possibilities  are  shown  of  some  degree 
of  specialization  of  crops  and  the  introduction  of  fruit  interests  to 
take  the  place  of  the  almost  universal  crops  of  wheat  and  corn,  which 
it  is  believed  will  be  of  value  in  the  further  development  of  the  agri- 
cultural interests  of  the  area.  This  work  has  been  in  charge  of  Mr. 
J.  E.  Laphani. 
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It  seems  desirable  to  spend  about  six  months  in  the  survey  of  a 
portion  of  the  Parsons  sheet  of  the  Geological  Survey,  in  the  north- 
central  part  of  the  State,  in  what  may  be  considered  the  beginning- 
of  the  semiarid  portion  of  the  West. 

KENTUCKY. 

During  the  past  fiscal  year  a  survey  was  made  of  Union  County, 
which  has  an  area  of  about  330  square  miles,  under  the  charge  of  Mr. 
Marean.  Eight  types  of  soil  were  recognized,  and  while  apparently 
the  soils  are  quite  uniform  in  texture  and  natural  fertility,  the  possi- 
bilities of  introducing  new  industries  and  better  methods  of  cultiva- 
tion were  clearly  indicated.  At  present  the  area  is  given  up  almost 
exclusively  to  wheat  culture,  but  there  are.  good  opportunities  for 
greater  diversification  through  improvements  in  the  management  of 
soils,  the  rotation  of  crops,  and  in  growing  products  new  to  the  area. 

Demands  for  soil  survey  work  in  Kentucky  have  been  quite  strong, 
and  it  seems  desirable  to  assign  a  party  to  that  State  for  nine  months 
during  the  next  field  season,  the  surveys  to  include  Henderson,  Chris- 
tian, and  Scott  counties.  This  work  will  be  mainly  in  the  interest  of 
the  tobacco  growers,  stock  raisers,  and  general  agricultural  interests. 

LOUISIANA. 

A  soil  survey  was  made  during  the  last  fiscal  year  by  Mr.  W.  H. 
Heileman  in  the  Lake  Charles  area  in  the  interest  of  the  rice  growers,  an 
area  of  202  square  miles  having  been  covered.  Six  types  of  soil  were 
recognized  in  what  was  supposed  to  be  a  uniform  area,  and  it  was  found 
that  the  relation  of  these  soils  to  the  yield  of  rice  was  quite  marked, 
and  the  desirability  of  extending  the  survey  to  other  rice  districts  was 
clearly  recognized.  Moreover,  under  the  present  system  of  exclusive 
rice  culture,  not  even  sufficient  food  for  the  stock  is  produced,  while 
meat  and  vegetables  for  the  support  of  the  people  are  imported  in 
large  part  from  other  States.  There  is  no  reason  for  this  so  far  as  the 
soils  or  climatic  conditions  are  concerned,  and  it  is  pointed  out  that  a 
proper  diversity  of  interests  would  materially  add  to  the  welfare  of 
the  community. 

It  seems  desirable  to  spend  three  months  during  the  next  field  sea- 
son in  Arcadia  Parish  in  the  interest  particularly  of  the  rice,  sugar, 
and  tobacco  producers. 

MARYLAND. 

Very  strong  demands  have  come  for  the  continuation  of  the  surveys 
in  Maryland  to  include  the  whole  of  the  State,  and  particularly  of 
Worcester,  Somerset,  and  Baltimore  counties,  and  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season. 

During  the  past  fiscal  year  Harford  County,  covering  an  area  of  418 
square  miles,  has  been  surveyed  by  a  party  under  the  charge  of  Mr. 
W.  G.  Smith.  There  is  no  place  where  the  survey  has  been  carried 
on  where  more  interest  has  been  manifested  and  more  use  has  been 
made  of  the  work  than  in  this  State.  Possibilities  have  been  shown, 
particularly  in  Prince  George,  St.  Mary,  and  Calvert  counties,  of  the 
specialization  of  crops  in  the  line  of  fruit  growing,  trucking,  and 
general  farming  and  dairying,  which  would  very  materially  benefit  the 
people  and  add  greatly  to  the  prosperity  of  the  community. 

While  much  work  has  already  been  done  in  this  State,  it  is  believed 
that  the  intelligent  interest  and  appreciation  shown  in  the  results  of 
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the  work  justify  the  Department  in  pushing  the  surveys  and  giving 
the  people  the  information  they  seem  to  need,  and  which  they  appear 
ready  to  benefit  by  in  the  practical  extension  of  their  agricultural 
interests  and  in  developing  the  prosperity  of  the  State. 

MASSACHUSETTS. 

No  work  has  been  done  in  this  State  since  1899,  and  the  establish 
ment  of  the  profitable  Sumatra  tobacco  culture  has  aroused  a  decided 
demand  for  the  extension  of  the  survey  of  1899  in  the  Connecticut 
Valley  northward  to  the  State  line  and  on  either  side  of  the  area  which 
has  already  been  surveyed.  It  is  proposed  to  spend  three  months 
during  the  next  field  season  in  the  extension  of  this  work  in  the  inter- 
est particularly  of  the  tobacco  growers. 

MICHIGAN. 

During  the  past  fiscal  year  Allegan  County,  covering  an  area  of  828 
square  miles,  has  been  surveyed  under  the  direction  of  Mr.  E.  O.  Fippin. 
This  work  was  undertaken  particularly  in  the  interest  of  the  fruit 
growers  along  the  lake  shore  and  of  the  sugar-beet  and  general  agri- 
cultural interests.  This  appears  to  be  one  of  the  most  valuable  pieces 
of  work  the  Bureau  has  done,  and  it  is  believed  that  the  results,  which 
form  a  part  of  the  report  of  the  field  operations  for  1901,  will  be  of 
very  great  value  to  the  people  in  the  extension  of  their  present  indus- 
tries, the  improvement  of  methods  of  cultivation,  and  the  development 
of  new  crops,  which  it  is  believed  can  successfully  be  introduced. 
The  experience  of  the  people  of  this  section  will  also  prove  of  value 
to  other  communities,  and  the  lessons  taught  by  the  soil  survey  will, 
it  is  believed,  have  value  outside  of  the  area. 

No  work  is  contemplated  for  this  State  during  the  next  field  season, 
but  strong  demands  have  come  for  an  extension  of  the  survey,  and  it 
is  believed  that  it  should  be  resumed  at  the  earliest  practicable  time, 
particularly  in  the  interest  of  the  sugar-beet  and  fruit  growers. 

MIXXESOTA. 

No  work  has  been  done  in  the  State,  but  strong  demands  have  come 
for  the  extension  of  the  soil  survey,  and  it  seems  desirable  to  assign 
a  party  there  for  six  months  during  the  coming  field  season,  the  first 
area  to  be  surveyed  being  probably  Lyon  County. 

MISSISSIPPI. 

During  the  past  fiscal  year  the  Bureau  has  mapped  an  area  of  656 
square  miles  around  Yazoo  City,  the  work  being  in  charge  of  Mr. 
Jay  A.  Bonsteel. 

About  one-third  of  the  area  is  in  the  uplands  and  two-thirds  in  the 
Yazoo  and  Mississippi  Delta.  The  upland  soil  is  a  t37pical  loess,  and 
it  has  been  suggested,  as  a  result  of  the  survey,  that  alfalfa  can  be 
produced  on  it  as  a  basis  for  stock  raising.  In  its  present  condition 
it  is  little  esteemed  as  a  cotton  soil. 

It  was  supposed  that  the  delta  would  present  a  very  uniform  soil 
condition,  but  four  soil  types  were  recognized,  each  with  very  distinct 
agricultural  values.  The  Yazoo  clay  is  the  most  productive  cotton 
soil,  yielding  from  1^  to  If  bales  per  acre,  and  even  more  under  the 
best  methods  of  cultivation.     This,  however,  only  covers  about  17 
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per  cent  of  the  delta.  The  Yazoo  loam,  covering  about  6  per  cent  of 
the  delta,  yields  from  three-fourths  to  1  bale  of  cotton  per  acre.  The 
Yazoo  sandy  loam,  covering  9  per  cent  of  the  delta,  produces  about 
three-fourths  of  a  bale  to  the  acre,  while  the  Sharkey  clay,  covering 
68  per  cent  of  the  delta,  is  not  cultivated  on  account  of  the  annual 
overflow.  The  flood  waters  leave  the  land  about  the  first  of  June, 
but  although  the  land  is  subsequently  dry  it  is  then  too  late  for  crops 
to  be  put  in. 

It  has  been  pointed  out,  as  a  result  of  this  soil  survey,  that  the  Yazoo 
sandy  loam  is  a  typical  early  truck  soil,  and  that,  with  the  prevailing 
climatic  conditions,  potatoes  or  other  truck  crops  would  prove  a 
remarkably  profitable  industry  on  this  soil. 

The  Sharkey  clay  is  a  wonderfully  productive  soil,  and  it  appears 
from  the  investigations  that  have  been  made  that  the  engineering 
problem  of  protecting  it  against  the  annual  floods  would  not  be  very 
difficult,  nor  expensive  when  the  value  of  the  soil  so  reclaimed  is  con- 
sidered. It  is  believed  that  these  three  suggestions,  if  followed  by  the 
people,  will  well  repay  the  money  expended  in  the  survey. 

It  is  proposed  to  continue  and  extend  this  work  to  include  a  larger 
area  of  the  delta  lands  and  possibly  to  take  up  one  other  area  in  the 
State,  devoting  in  all  about  six  months  in  the  next  field  season  to  the 
work. 

MISSOURI. 

During  the  latter  part  of  the  past  fiscal  year  Mr.  Fippin  was  assigned 
to  survey  Howell  County,  in  the  fruit  area  of  the  Ozark  region.  It  is 
probable  that  the  whole  area  of  this  county  will  be  surveyed  during 
the  present  field  season.  It  has  been  found  that  the  soils  are  remark- 
ably uniform  and  that  the  fruit  interests  can  be  extensively  developed, 
but  it  is  advisable  that  the  methods  be  improved  to  attain  the  highest 
commercial  success. 

The  demand  for  the  continuation  and  extension  -of  this  work  in  Mis- 
souri has  been  so  great  that  it  seems  desirable  to  assign  a  party  there 
for  nine  months  for  the  survey  of  Shelby,  Saline,  and  Webster  coun- 
ties during  the  next  field  season. 

MONTANA. 

During  the  past  fiscal  year  the  Billings  area,  comprising  about  105 
square  miles,  has  been  surveyed  under  the  direction  of  Mr.  C.  A. 
Jensen.  Considerable  trouble  and  loss  has  resulted  from  the  rise  of 
alkali  in  this  area,  and  the  survey  was  planned  with  particular  refer- 
ence to  determining  the  possibility  of  preventing  this  trouble  and 
reclaiming  the  land  already  damaged.  It  is  considered  quite  feasible 
to  accomplish  this  object,  and  it  is  probable  that  a  demonstration 
will  be  made  of  the  efficiency  of  proper  drainage  in  preventing  the  rise 
of  alkali  and  in  reclaiming  the  alkali  soils  of  this  locality. 

It  would  seem  desirable  to  assign  a  party  to  this  State  for  six 
months  in  the  next  field  season  to  make  surveys  in  the  Gallatin  Val- 
ley and  in  the  Milk  River  Valley  around  Glasgow. 

"      NEBRASKA. 

No  work  has  heretofore  been  done  in  this  State,  but  it  is  proposed 
to  assign  a  party  for  nine  months  of  the  next  field  season  to  make  soil 
surveys  of  the  Grand  Island  and  Holdrege  areas  in  the  interest  par- 
ticularly of  the  sugar-beet  industry. 
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NEW   JERSEY. 

During  the  fiscal  year  just  passed  a  survey  of  the  Salera  area,  com- 
prising 493  square  miles,  was  completed  under  the  direction  of  Mr. 
Bonsteel,  and  a  survey  of  the  Trenton  area,  under  the  charge  of 
Mr.  Burke,  has  been  started  and  will  be  completed  during  the  present 
field  season. 

The  Salem  area  lies  wholly  within  the  Costal  Plain  region  and  has 
eleven  different  types  of  soil.  These  are  adapted  to  various  truck 
crops,  fruit  interests,  and  general  farming.  The  people  have  already 
recognized  the  relation  of  the  soils  to  crops,  and  have  adapted  their 
industries  to  the  various  soil  areas.  The  success  has  been  so  remark- 
able that  the  lesson  may  well  be  carried  to  other  localities  along  the 
At  antic  coast  where  similar  soils  prevail. 

The  Trenton  area  lies  partly  in  the  Costal  Plain  and  partly  in  the 
Piedmont  Plateau,  and  gives  even  a  wider  range  of  soils.  This  area 
is  particularly  adapted  to  specialization  of  crops  and  the  building  up 
of  widely  different  agricultural  interests. 

The  interest  in  this  work  justifies  its  continuation,  and  it  seems 
desirable  to  spend  six  months  during  the  next  field  season  in  the  sur- 
vey of  the  Monniouth  Shore  area,  east  of  and  immediately  adjoining 
the  Trenton  area. 

XEW   YORK. 

During  the  past  fiscal  year  a  soil  survey  was  made  of  the  TTestfield 
area  under  the  direction  of  Mr.  Burke,  and  of  the  Elmira  or  "Big 
Flats  "  area  under  the  direction  of  Mr.  Mesmer. 

The  Chautauqua,  grape  belt,  extending  for  30  miles  along  the  Lake 
Erie  shore,  is  within  the  first-named  area.  The  old  beaches,  where  the 
grape  industry  was  first  developed,  have  been  outlined  upon  the  niap. 
and  the  Dunkirk  clay,  upon  which  the  industry  has  since  been 
developed,  is  also  located,  as  well  as  several  other  foreland  and  upland 
soils  adapted  to  general  farming  and  dairying. 

The  survey  of  the  Elmira  area  was  undertaken  particularly  in  the 
interest  of  the  tobacco  growers,  and  more  especially  to  see  if  the  cul- 
tivation of  Sumatra  tobacco  could  be  extended  there,  and  to  form  a 
basis  for  other  tobacco  investigations  for  the  improvement  of  their 
present  crops.  The  results  indicate  that  the  Sumatra  tobacco  can 
not  successfully  be  produced  within  the  area  surveyed,  except  in  one 
small  area  of  not  over  10  or  15  acres,  where  it  might  be  grown.  An 
experiment  is  in  progress  to  determine  this  point,  although  this  is  not 
under  the  control  of  the  Department.  The  results  of  the  survey  point 
to  the  need  of  further  investigations  of  these  soils,  which  under  the 
present  methods  of  cultivation  require  large  annual  applications  of 
stable  manure  to  produce  satisfactory  yields  of  the  crops  of  the  local- 
ity. There  is  an  opportunity  here  for  the  work  of  the  new  division 
of  soil  management,  which  would  probably  yield  results  of  value  to 
the  people. 

During  the  present  field  season  the  survey  has  been  extended  to 
the  Lyons  area  in  the  interest  particularly  of  the  sugar-beet  growers. 
It  is  proposed  during  the  coming  field  season  to  detail  a  party  for 
nine  months  to  make  a  soil  survey  of  the  whole  of  Long  Island.  This 
is  particularly  in  the  interest  of  the  truck  growers,  and  it  is  believed 
that  the  results  will  be  of  considerable  interest  and  value. 
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NORTH    CAROLINA. 

During  the  past  fiscal  year  a  survey  lias  been  made  of  the  Ala- 
mance County,  Gary,  and  Craven  areas  under  the  direction  of  Mr. 
Coffey,  and  of  the  area  around  Hickory  under  the  charge  of  Mr.  Caine. 

Alamance  County  is  in  the  Piedmont  Plateau,  and  the  work  was 
undertaken  in  the  interest  of  the  cotton  growers  and  general  farming. 
Formerly  this  was  an  important  bright- tobacco  section,  but  the  growth 
of  this  industry  in  the  eastern  part  of  the  State  has  been  the  cause 
of  a  decline  in  tobacco  production  in  the  area,  and  the  soils  formerly 
adapted  to  this  special  industry  have  depreciated  considerably  in 
value.  Various  suggestions  of  a  practical  nature  in  the  line  of 
improved  methods  of  cultivation  and  the  introduction  of  new  crops 
and  new  industries  have  been  made  as  a  result  of  the  soil  survey. 

The  work  in  the  Craven  area  was  carried  on  particularly  in  the 
interest  of  the  truck  growers  and  in  order  to  outline  the  truck  soils  in 
this  area,  which  is  not  as  yet  very  thickly  settled. 

The  work  in  the  Hickory  area  was  in  the  interest  of  general  farm- 
ing and,  in  the  mountainous  portion,  of  fruit  growing.  It  is  proposed 
to  extend  this  work  during  the  present  field  season  to  the  Mount 
Mitchell  area  in  the  interest  of  the  fruit  growers. 

There  is  no  more  interesting  development  at  the  present  time  in  the 
Atlantic  coast  States  than  that  of  the  fruit  interests  in  the  mountains  of 
Virginia,  North  Carolina,  Georgia,  and  Alabama.  From  the  work  so 
far  done  in  these  States  it  is  clearly  apparent  that  the  soil  has  an  impor- 
tant bearing  on  the  different  fruit  crops,  and  the  apple  and  peach  soils 
can  be  identified  and  outlined  as  a  basis  for  the  intelligent  develop- 
ment of  these  industries.  Not  only  are  certain  soils  adapted  to  apples, 
but  certain  varieties  of  apples  do  better  on  some  soils  than  on  others, 
and  the  same  is  probably  true  of  other  fruits. 

The  North  Carolina  department  of  agriculture  has  cooperated  very 
cordially  and  very  helpfully  in  this  work,  and  it  appears  desirable  to 
continue  this  cooperation,  assigning  a  party  there  for  nine  months 
during  the  coming  field  season  to  extend  the  soil  survey. 

NORTH   DAKOTA. 

Very  strong  demands  have  come  from  this  State  for  the  extension 
of  the  soil  survey  to  include  most  of  the  arable  portion  of  the  State. 
It  has  been  impossible  until  recently  to  start  the  work  there,  but  a 
party  has  just  been  assigned  to  the  Grand  Forks  area,  in  the  Red  River 
Valley,  under  the  direction  of  Mr.  Jensen,  who  has  had  wide  experi- 
ence in  similar  areas  in  Utah  and  Montana. 

Considerable  quantities  of  alkali  are  encountered,  but  generally  at 
a  sufficient  depth  below  the  surface  to  enable  the  annual  crops  to  be 
produced.  The  surface  foot  is  usually  free  from  alkali,  and  as 
there  is  no  irrigation,  and  little  chance  for  irrigation,  it  is  believed  that 
there  is  little  danger  of  the  alkali  coming  to  the  surface  and  spread- 
ing. It  seems  a  risky  thing,  however,  to  have  the  valuable  crops  of 
the  locality  growing  over  and  so  close  to  these  alkali  salts,  and  the 
possibility  of  the  rise  of  this  alkali  should  be  fully  investigated.  If 
it  were  in  an  area  where  water  was  available  for  irrigation,  it  could 
safely  be  predicted  that  the  land  would  quickly  be  injured  by  the  rise 
of  alkali,  but  with  no  opportunity  for  irrigation  the  chances  are  that 
conditions  may  not  become  more  serious  than  at  present.  This  is  a 
question,  however,  that  these  investigations  will  have  to  solve.  The 
work  is  being  carried  on  in  cooperation  with  the  State  geologist. 
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It  seems  desirable  to  assign  a  party  to  this  State  for  six  months' 
work  during  the  next  field  season. 

OHIO. 

During  the  past  fiscal  year  work  has  been  started  in  the  Columbus 
area  and  in  the  Toledo  area,  and  it  is  believed  these  will  both  be  com- 
pleted by  the  end  of  the  present  field  season.  The  surveys  are  being 
made  under  the  direction  of  Mr.  W.  G.  Smith. 

The  Columbus  area  is  devoted  to  general  farming.  While  there  is 
a  certain  uniformity  in  the  soils,  one  of  the  principal  soils  is  pre- 
eminently a  wheat  land  and  another  chiefly  a  corn  land,  the  character 
of  the  soils  showing  very  strongly  their  peculiar  agricultural  values  in 
the  crops  produced  and  in  the  success  of  these  crops. 

It  is  proposed  to  assign  a  party  to  this  State  during  the  next  field 
season  to  survey  a  part  of  Ashtabula  County  in  the  interest  of  the 
fruit  and  tobacco  growers. 

OREGON. 

No  surveys  have  been  made  in  this  State,  but  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season  to  sur- 
vey an  area  around  Salem,  in  the  Willamette  Valley. 

PENNSYLVANIA. 

During  the  past  fiscal  year  a  survey  of  the  Lebanon  area,  in  the 
interest  of  tobacco  growers  and  general  farming,  was  completed  under 
the  direction  of  Mr.  Smith.  The  interest  taken  in  the  survey  around 
Lancaster  leads  me  to  believe  that  the  results  of  this  work  will  be 
found  of  interest  and  practical  value  in  the  still  higher  development 
of  the  agricultural  conditions  of  the  locality. 

It  seems  desirable  to  assign  a  party  for  three  months  during  the 
next  field  season  to  make  a  soil  survey  of  Clinton  County,  particularly 
in  the  interest  of  the  tobacco  growers. 

PORTO  RICO. 

During  the  past  fiscal  year  an  area  of  330  square  miles  was  surveyed 
in  a  strip  about  10  miles  wide,  extending  from  Arecibo  to  Ponce,  the 
work  being  in  charge  of  Messrs.  Dorsey  and  Mesmer.  Twenty-two 
types  of  soils  were  recognized,  all  of  them  markedly  different  from 
the  soils  encountered  in  the  "United  States.  Much  of  the  country  is 
rugged,  broken,  and  mountainous,  and  as  there  were  no  available 
maps,  the  base  map  had  to  be  made  as  the  soil  survey  progressed. 
Many  of  these  soils  are  not  well  adapted  to  agriculture,  but  the  report 
deals  fully  with  the  conditions  as  they  were  actually  seen,  and  it  is 
believed  that  it  will  form  a  basis  for  a  more  intelligent  development 
of  the  agriculture  of  the  island. 

It  is  deemed  advisable  that  this  survey  should  be  extended  to 
include  the  whole  area  of  the  island,  of  which  about  one-tenth  is 
included  in  the  area  already  surveyed,  but  under  a  change  made  in  the 
wording  of  the  appropriation  bill  it  will  be  impossible  for  the  Bureau 
of  Soils  to  continue  this  work.  It  will  be  recommended  that  such 
changes  be  made  in  the  next  appropriation  act  as  will  enable  the 
Department  to  resume  operations  in  Porto  Rico.  I  know  of  no  more 
valuable  work  the  Department  can  do  than  to  thus  investigate  the 
actual  conditions  in  these  island  possessions,  and  the  extension  of 
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the  soil  survey  to  them  should  give  a  basis  for  the  best  and  most 
economical  development  of  their  agricultural  resources  at  a  time  when 
so  many  people  are  looking  to  these  islands  for  investments  and  when 
the  people  of  the  islands  themselves  need  all  the  help  that  can  be 
given  them. 

SOUTH   CAROLINA. 

During  the  past  fiscal  year  an  area  of  686  square  miles  has  been 
surveyed  around  Abbeville,  and  on  the  completion  of  this  work  the 
party,  in  charge  of  Mr.  Taylor,  will  make  a  survey  of  Darlington 
County,  particularly  in  the  interest  of  the  bright-tobacco  growers  and 
truck  growers. 

It  is  proposed  to  detail  a  party  for  nine  months  during  the  coming 
field  season  to  survey  an  area  in  Spartanburg,  Pickens,  and  Orange- 
burg counties,  particularly  in  the  interest  of  the  cotton,  fruit,  and 
bright- tobacco  growers. 

SOUTH  DAKOTA. 

No  surveys  have  been  carried  on  in  this  State,  nor  are  any  contem- 
plated for  the  present  field  season.  It  seems  desirable,  however,  to 
assign  a  party  for  a  period  of  three  months  during  the  next  field  season 
to  start  a  survey  in  Brookings  County. 

TENNESSEE. 

During  the  past  fiscal  year  a  survey  in  the  interest  of  the  tobacco 
growers  was  made  of  Montgomery  County,  embracing  an  area  of 
547  square  miles,  under  the  direction  of  Mr.  J.  E.  Lapham.  Among 
the  important  results  of  this  survey  has  been  the  suggestion  that  one 
type  of  soil,  which  is  at  present  of  little  agricultural  value  and  which 
covers  a  considerable  area,  is  adapted  to  fruit  growing,  and  it  is 
believed  that  this  interest  could  be  introduced  with  profit  to  the  com- 
munity. It  was  hoped  that  the  survey  would  be  the  basis  of  an  inves- 
tigation of  the  possibilities  of  improving  the  tobacco  interests,  but 
the  appropriation  for  the  Bureau  was  not  sufficient  to  enable  this  to 
be  done. 

It  is  proposed  to  extend  the  soil  survey  to  Greene,  Cumberland,  and 
Davidson  counties,  assigning  a  party  to  this  work  for  a  period  of  about 
nine  months  during  the  coming  field  season. 

TEXAS. 

During  the  past  field  season  the  Willis  area  of  215  square  miles  has 
been  surveyed  in  the  interest  of  the  tobacco  growers,  and  a  party  of 
tobacco  experts  has  been  placed  there  to  investigate  the  possibility 
of  producing  a  more  desirable  filler  tobacco. 

The  Alvin  area  was  also  started  under  the  direction  of  Mr.  Bennett, 
and  this  and  the  Brazoria  area  will  probably  be  completed  during  the 
present  field  season.  This  is  particularly  in  the  interest  of  the  fruit 
growers  around  Alvin  and  of  the  sugar  interests  around  Brazoria. 

It  is  also  proposed  to  survey  an  area  during  the  present  field  season 
around  Vernon,  in  the  Panhandle  of  Texas,  in  the  interest  particularly 
of  the  wheat  growers  and  with  the  view  that  the  results  may  be  useful 
in  the  introduction  of  macaroni  wheat. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  assign  a  party  to  this  State  for  at  least  nine 
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months  during  the  next  field  season  for  surveys,  particularly  in  Tyler 
County,  and  also  around  Austin  and  San  Antonio. 

UTAH. 

The  soil  survey  work  of  1899  and  1900  has  been  discontinued  in  this 
State,  but  it  is  proposed  to  assign  a  party  for  six  months  during  the 
next  field  season  to  survey  the  irrigable  lands  around  Utah  Lake. 

The  work  around  Salt  Lake-City  is  being  followed  up  by  a  drainage 
investigation,  having  for  its  object  the  reclamation  of  some  of  the 
alkali  lands. 

VERMONT. 

A  strong  demand  is  made  for  the  extension  of  the  soil  survey  in  the 
Connecticut  Valley  in  the  interest  of  the  tobacco  growers,  to  see  if 
the  cultivation  of  the  Sumatra  tobacco  can  not  be  extended  to  that 
latitude.  It  is  proposed  to  assign  a  party  for  three  months  during 
the  next  field  season  to  extend  the  soil  survev  of  the  Connecticut 
Valley. 

VIRGINIA. 

During  the  last  fiscal  year  the  Bedford  area  and  the  Prince  Edward 
area  have  both  been  completed,  and  the  Harrisonburg  area  has  been 
begun.  All  of  this  work  has  been  under  the  direction  of  Mr.  C.  N". 
Mooney.  It  is  proposed  to  finish  the  Harrisonburg  area  and  the 
northern  part  of  the  Buckingham  sheet  of  the  Geological  Survey 
during  the  present  field  season,  and  to  assign  a  party  to  this  State  for 
nine  months  during  the  next  field  season  to  survey  the  southern  half 
of  the  Buckingham  sheet  and  the  whole  of  the  Harpers  Ferry  sheet, 
as  well  as  an  area  around  Norfolk. 

The  most  important  work  has  been  done  on  the  Bedford  and  Harrison- 
burg areas.  These  include  portions  of  the  Piedmont  Plateau,  of  the 
Valley  of  Virginia,  and  of  the  intervening  mountain  area.  The  results 
of  the  work  on  the  plateau  and  in  the  valley  are  •important,  but  the 
great  interest  centers  in  the  survey  of  the  mountain  soils,  in  which 
the  fruit  interests  are  developing.  It  has  been  found  that  the  different 
varieties  and  types  of  fruit  are  best  adapted  to  different  soils,  and  as 
the  survey  extends  and  these  soils  are  being  outlined  the  basis  is  pre- 
sented for  the  most  intelligent  development  of  the  fruit  interests. 

The  Harpers  Ferry  area  will  take  in  a  considerable  portion  of  the 
valley,  as  well  as  of  the  plateau,  and  the  results  of  the  work  should  show 
the  reason  for  the  decline  in  agricultural  value  of  the  valley  soils,  and 
should  suggest  means  for  reviving  the  agricultural  interests  of  what 
was  once  a  prosperous  community  on  what  was  considered  the  highest 
type  of  agricultural  land. 

The  survey  around  Norfolk  will  be  in  the  interest  of  the  truck 
growers. 

AVASHINGTON. 

During  the  past  fiscal  year  the  Walla  Walla  area,  covering  about 
150  square  miles  and  including  practically  all  of  the  irrigable  lands 
of  that  locality,  was  surveyed  under  the  direction  of  Mr.  Holmes.  The 
work  has  just  been  finished  and  the  results  can  not  yet  be  reported. 

WISCONSIN. 

ISTo  work  was  done  in  the  past  fiscal  year  in  this  State,  but  Mr.  Jay 
A.  Bonsteel  was  assigned  on  July  1  of  the  present  fiscal  year  to  the 
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Janesville  area  to  survey  the  soils  around  Janesville,  Stoughton,  and 
Edgerton.  This  survey  is  in  the  interest  of  the  tobacco  growers,  and 
is  particularly  to  see  if  the  Sumatra  tobacco  is  likely  to  be  adapted 
to  this  section,  and  to  be  a  basis  for  the  improvement  of  the  type  of 
tobacco  at  present  grown. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months 
during  the  next  field  season  to  make  a  survey,  particularly  of  Eau 
Claire  County. 

WYOMING. 

No  soil  surveys  have  as  yet  been  made  in  this  State,  but  it  is  pro- 
posed to  assign  a  party  for  six  months  during  the  next  field  season  to 
survey  the  soils  of  the  irrigable  part  of  the  Laramie  sheet  of  the 
Geological  Survey. 

ESTIMATED    COST   OF   PROPOSED    SOIL   SURVEY  WORK. 

During  the  fiscal  year  1902  about  $40,000  was  spent  on  the  soil  sur- 
vey with  10  survey  parties.  For  the  fiscal  year  1903  an  allotment  of 
$60,000  has  been  made  for  this  work  with  15  soil  survey  parties.  For 
the  fiscal  year  1904,  for  which  estimates  are  being  submitted  to  Con- 
gress, on  the  basis  of  the  plans  which  have  just  been  given  for  the 
continuation  and  extension  of  the  work  in  order  to  meet  the  most 
urgent  demands,  an  allotment  of  $120,000  would  be  necessary.  This 
is  based  upon  a  total  estimate  of  243  months  of  field  work  contem- 
plated by  the  above  plans,  which  will  require  f  or-its  completion  within 
the  fiscal  year  30  field  parties,  costing  approximately  $4,000  each, 
calculated  on  the  basis  of  the  work  done  during  the  last  three  years. 
Each  party  would  survey  about  1,200  square  miles,  making  a  total 
estimated  area  of  34,800  square  miles,  or  22,272,000  acres,  in  38  States 
and  Territories,  which  would  be  surveyed  in  that  year. 

Publication  of  the  Report  and  Maps. 

The  results  of  the  field  work  of  the  Bureau  of  Soils  are  published 
under  authority  of  a  joint  resolution  of  Congress,  approved  February 
23,  1901,  which  provides  for  the  printing  annually  of  the  Report  of 
Field  Operations  of  the  Division  of  Soils,  Department  of  Agriculture. 

The  publication  of  this  report  exclusively  in  its  present  form  and  at 
one  time,  in  spite  of  the  fact  that  it  is  made  up  of  numerous  separate 
reports  presented  at  various  times  throughout  the  year,  is  undesirable 
for  many  reasons.  Work  that  is  finished  in  the  winter  or  spring  has 
to  be  held  in  the  office  until  the  succeeding  February,  when  the  report 
of  the  field  work  is  fully  completed  and  sent  to  the  Public  Printer. 
This  delays  the  publication  for  nearly  eighteen  months  after  the  work  is 
completed,  and  the  public  interests  require  that  publication  of  each 
report  siiould  follow  as  soon  as  possible  after  the  completion  of  the  field 
work.  Furthermore,  the  publication  of  all  the  reports  and  maps  in  a 
single  volume  makes  a  bulky  and  expensive  book  to  send  to  any  person 
requesting  information  about  a  particular  area.  The  demand  also  is 
so  great  that,  although  the  Department  has  8,000  copies  of  the  bound 
report  to  distribute  and  the  Senate  and  House  of  Representatives 
have  together  9,000  copies,  the  Department  received  upward  of  2,000 
requests  for  the  1900  report  which  could  not  be  filled.  Reprints  were 
ordered  of  all  of  the  reports,  in  editions  ranging  from  500  to  1,500 
copies,  and  these  were  quickly  exhausted.     As  the  work  becomes  bet- 


17fi  DEPARTMENTAL  EEPOETS. 

ter  known,  many  requests  are  coming  from  Senators  and  Representa- 
tives, and  the  opinion  is  freely  expressed  that  the  full  value  of  the 
work  can  not  be  secured  unless  there  is  a  liberal  provision  for  its  dis- 
tribution within  the  area  in  which  the  work  has  been  done.  The 
requests  for  reprints  of  the  1901  report  indicate  that  from  3,000  to 
10,000  copies  will  be  required  to  satisfy  the  demand,  notwithstanding 
the  fact  that  some  of  the  States  are  ordering  reprints  of  the  maps  of 
the  areas  in  their  respective  States  for  their  own  distribution. 

In  view  of  these  facts,  it  is  recommended  that  the  joint  resolution  be 
so  amended  as  to  permit  of  the  Report  of  the  Field  Operations  of  the 
Bureau  of  Soils  being  published  in  parts  or  volumes  as  the  work  is 
completed.  That  there  should  also  be  reprinted  of  the  separate 
reports,  with  their  accompanying  illustrations  and  soil  maps,  editions 
sufficient  to  allow  500  for  each  Senator  to  whose  State  the  survey 
relates,  2,000  for  each  Representative  in  whose  district  the  survey  may 
be  made,  and  1,000  for  the  use  of  the  Department  of  Agriculture. 
This  will  insure  the  prompt  publication  of  the  results  of  the  survey 
and  a  distribution  through  Members  of  Congress,  Avhich  my  present 
information  seems  to  indicate  is  desirable  if  the  full  value  of  the  soil 
survey  work  is  to  be  attained  in  the  dissemination  of  the  information 
thus  gathered,  promptly  and  freely,  to  the  people  who  are  interested. 

Needed  Legislation  for  Insular  Surveys. 

It  seems  desirable  that  the  benefits  derived  from  the  soil  survey 
work  should  be  extended  to  the  insular  possessions  of  the  United 
States,  and  I  recommend  that  the  act  making  appropriation  for  the 
Bureau  of  Soils  be  so  worded  as  to  permit  of  the  sending  of  soil  survey 
parties  to  Porto  Rico  and  Hawaii.  Numerous  demands  have  come 
for  the  extension  of  the  work  in  both  Porto  Rico  and  Hawaii,  and  it 
seems  probable  that  the  work  will  be  of  particular  value  to  these 
islands  in  the  present  state  of  the  building  up  of  their  agricultural 
resources. 

The  work  has  already  been  started  in  Porto  Rico  and  in  the  Philip- 
pine Islands,  the  latter  through  cooperation  with  the  War  Department 
and  the  civil  government  of  the  islands,  in  the  detail  of  Mr.  Clarence 
W.  Dorsey  to  the  Philippine  government  and  the  defraying  of  his 
salary  and  the  expenses  of  the  soil  survey  work  by  that  government. 
The  work  can  not  be  continued  in  Porto  Rico  nor  started  by  the 
Department  in  any  other  of  our  possessions  without  a  change  in  the 
wording  of  the  appropriation  act. 

Investigations  in  Soil  Management. 

In  the  development  of  the  soil  survey  many  questions  are  presented 
of  the  possibility  of  improved  methods  of  cultivation  and  handling  of 
the  crops,  as  well  as  of  introducing  new  methods,  new  crops,  and  new 
industries.  Some  of  these  suggestions  need  more  time  and  more  study 
than  can  be  given  by  the  soil-survey  parties  in  the  limited  time  in 
which  they  remain  in  an  area.  Furthermore,  the  presentation  of  such 
suggestions  in  printed  reports  is  apt  to  fail  of  securing  proper  recog- 
nition from  the  conservative  farmer,  who  follows  pretty  much  the 
methods  used  by  himself  and  his  predecessors  on  the  land.  Without 
these  further  s1  udies  and  a  practical  demonstration  of  their  efficiency 
many  of  the  important  results  of  the  soil  survey  are  liable  to  be  lost. 

For  these  reasons  a  division  of  soilmanagement  has  been  instituted  in 
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the  Bureau,  in  charge  of  Prof.  Franklin  H.  King.  During  the  past  year 
exceedingly  delicate  methods  have  been  devised  for  the  analyses  of 
soils  in  the  field.  They  are  so  sensitive  that  the  amounts  of  nitrates, 
phosphates,  sulphates,  and  the  like,  which  may  be  present,  as  indi- 
cated by  water  solutions,  can  be  determined  to  within  4  or  5  pounds 
per  acre  1  foot  deep.  With  these  methods  it  is  possible  to  detect 
throughout  the  year  fertilizers  which  were  applied  in  the  spring,  and 
to  trace  the  movement  of  these  fertilizers  from  the  place  where  they 
were  applied  down  through  the  different  depths  of  the  soil.  It  has 
been  found  possible  to  show  noticeable  differences  in  the  chemical  com- 
position of  the  soil  in  the  same  field,  in  some  parts  of  which  the  crops 
are  growing  well  and  in  other  parts  of  which  they  are  but  poorly  devel- 
oped. It  appears  that  the  time  has  arrived,  looked  forward  to  with 
much  interest  b}7  scientists  and  practical  men  alike,  when  an  analysis 
will  show  the  need  of  any  particular  soil  for  certain  fertilizers.  It  is 
too  early  to  make  a  positive  statement  of  this  kind,  but  the  indications 
are  that  this  can  soon  be  accomplished. 

A  considerable  amount  of  work  has  been  done  with  these  methods 
on  the  soils  of  eastern  North  Carolina  and  of  Wisconsin,  and  quite 
recently  many  of  the  important  soil  types  which  have  been  established 
by  the  Bureau  in  Georgia,  North  Carolina,  South  Carolina,  Virginia, 
Maryland,  New  Jersey,  Pennsylvania,  and  Wisconsin  have  been  ana- 
lyzed by  these  methods.  These  types  represent  all  grades  of  soil, 
from  the  most  productive  to  those  which  are  quite  unproductive; 
soils  that  are  adapted  to  truck  crops,  tobacco,  fruit,  wheat,  and  corn; 
and  soils  under  a  range  of  climatic  conditions  with  rainfall  varying 
from  25  to  45  inches  per  annum. 

The  results  of  this  work  have  led  us  to  look  upon  the  soil  moisture 
as  a  great  nutritive  solution  existing  over  the  surface  of  the  earth, 
the  composition  of  which  is  everywhere  approximately  the  same.  The 
soil  is  a  heterogeneous  mixture  of  minerals,  the  predominant  ones  being 
silica,  feldspar,  mica,  and  other  like  silicates,  resulting  primarily 
from  the  disintegration  and  decomposition  of  igneous  rocks,  spread  out 
often  through  the  action  of  water  over  vast  areas  of  land.  All  these 
minerals  are  but  slightly  soluble,  and  it  is  not  unreasonable  to  expect 
that  such  a  heterogeneous  mixture  of  silicates  in  contact  with  water 
should  yield  a  soil  solution  having  sensibly  the  same  composition  and 
concentration.  The  older  experimenters  in  Germany  found  that  in 
making  up  solutions  for  water  culture  or  for  sand  culture,  the  con- 
centration and  composition  of  the  nutritive  solution  must  be  the  same 
within  relatively  narrow  limits  for  success  in  plant  development.  The 
results  of  the  past  season  indicate  that  the  differences  in  the  compo- 
sition and  concentration  of  the  dissolved  material  in  the  soil  moisture 
of  various  types  of  soil  of  widely  different  localities  and  of  different 
agricultural  values  are  little,  if  any,  greater  than  the  differences  to 
be  found  in  one  and  the  same  type  of  soil  under  good  and  under  poor 
farm  management. 

The  ' '  early  truck "  soil  of  the  Atlantic  coast  may  be  deficient  in 
plant  food  and  may  require  fertilizers  for  the  best  development  of  the 
crop,  but  even  with  such  an  application  as  would  make  these  soils  as 
rich  in  plant  food  as  the  prairie  soils  of  the  Middle  West,  these  light 
truck  soils  could  not  economically  be  made  to  produce  as  large  corn 
crops  as  the  prairie  soils.  The  difference  in  the  agricultural  value  of 
these  different  types  appears  to  depend  not  so  much  upon  the  chemical 
composition  as  upon  the  physical  properties  of  the  soils,  and  espe- 
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cially  upon  their  relation  to  moisture.  In  other  words,  the  chemical 
characteristics  of  the  soil  influence  the  yield  of  crops,  while  the  phys- 
ical characteristics  have  generally  the  greater  importance  in  determin- 
ing the  kind  of  crop  adapted  to  the  soil. 

This  work  will  require  much  further  investigation  before  these 
statements  can  be  definitely  proved.  But  the  amount  and  character 
of  the  evidence  so  far  obtained  is  such  that  these  ideas  may  be  taken 
safely  as  working  hypotheses.  They  are  now  serving  us  in  this 
capacity  in  suggesting  and  giving  direction  to  studies  which  are  con- 
fidently believed  to  have  far-reaching  importance  for  agricultural 
methods  and  practice,  studies  which  in  all  probability  could  not  have 
been  conceived  or  planned  without  the  investigations  which  have  just 
been  briefly  outlined.  The  results  of  the  work  indicate,  as  might  be 
expected,  that  the  composition  of  the  soil  moisture  is  largely  influ- 
enced both  by  the  cultivation  and  by  the  cropping  of  the  soil,  and 
appear  to  show  in  what  way  and  to  what  extent  cultivation  can  be 
depended  upon  to  change  these  important  characteristics. 

The  results  of  the  last  year's  work  also  seem  to  indicate  the  very 
superficial  nature  of  the  droughts  which  so  seriously  affect  crops  in 
the  Eastern  and  Middle  Western  States.  It  has  been  frequently 
observed  that  in  a  time  of  drought,  when  the  surface  soil  becomes 
desiccated  and  the  plants  are  suffering,  the  subsoil  at  a  depth  of  1  or 
2  feet  contains  but  little  less  than  the  average  amount  of  moisture, 
and  it  has  frequently  been  observed  that  the  crops  are  much  more 
shallow  rooted  than  they  are  in  the  far  West.  This  has  been  variously 
ascribed  to  the  uniform  texture  of  the  soils  and  subsoils  in  arid  regions, 
and  to  other  reasons,  but  the  true  explanation  seems  to  be  that  with 
our  frequent  and  excessive  rains  in  the  spring  and  early  part  of  the 
growing  season,  the  crops  find  sufficient  moisture  near  the  surface  and 
develop  a  superficial  root  system.  When  the  drought  comes  and  the 
surface  soil  loses  its  moisture,  the  crop  suffers  because  it  is  not  pro- 
vided with  a  deeper  root  system.  In  the  far  West,  where  spring  and 
summer  rains  are  rare,  the  crop  is  planted  upon  a  soil  which  is 
always  uniformly  moist  to  a  considerable  depth,  and  with  no  subse- 
quent rains  the  plant  develops  a  deeper  root  system,  which  enables  it 
to  survive  long  periods  of  drought  that  would  seriously  affect  it  if 
it  was  subjected  to  frequent  showers  during  the  early  period  of  its 
growth.  It  is  a  familiar  fact  that  a  lawn  which  once  is  watered  during 
a  dry  season  will  have  to  be  frequently  watered  or  the  grass  will  suffer 
oftentimes  more  than  if  it  had  not  been  watered  at  all.  The  first 
watering  induces  a  superficial  root  development,  which  must  be  sup- 
plied frequently  with  water.  What  can  be  done  to  prevent  this  tend- 
ency and  to  overcome  the  effect  of  droughts  is  a  subject  of  the  utmost 
importance,  and  one  which  will  receive  the  attention  it  deserves. 

I  know  of  no  line  of  work  which  has  been  undertaken  of  more  fun- 
damental importance  than  the  work  of  the  division  of  soil  manage- 
ment, nor  one  which  offers  a  promise  of  more  valuable  results  to  the 
agricultural  interests.  When  these  fundamental  problems  have  been 
established  they  will  give  a  reliable  basis  for  the  development  of  bet- 
ter methods  of  cultivation,  fertilization,  and  cropping. 

Tobacco  Investigations. 

Since  my  last  report  the  commercial  success  of  the  shade-grown 
Sumatra  tobacco  in  the  Connecticut  Valley  has  been  assured.  Last 
year  41  acres  of  shade  were  erected  by  13  farmers,  cooperating  with 
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the  Department  of  Agriculture,  35.88  acres  of  which  were  planted  to 
Sumatra  and  the  rest  to  the  ordinary  Connecticut  Havana  seed  tobacco. 
The  expenses  of  this  work,  amounting  on  an  average  to  about  $657 
per  acre,  were  borne  by  the  farmers,  the  Department  of  Agriculture 
exercising  supervision  over  the  work  and  directing  all  the  operations. 
The  Department  also  reserved  the  right  to  offer  the  tobacco  for  sale, 
for  the  purpose  of  obtaining  official  information  as  to  the  commercial 
value  of  the  product,  which  it  would  have  been  impossible  to  obtain 
if  the  tobacco  had  been  disposed  of  at  private  sale.  Accordingly, 
after  it  had  been  carefully  cured  and  assorted  under  the  direction  of 
the  Department's  experts,  the  tobacco  was  catalogued  and  offered  for 
sale  at  public  auction  at  Hartford,  Conn.,  on  May  1,  in  accordance 
with  the  wishes  of  the  various  growers.  A  committee  of  tobacco 
brokers,  with  Hon.  E.  Stevens  Henry,  Congressman  from  the  First 
district  of  Connecticut,  as  chairman,  was  invited  to  cooperate  with 
the  Department  in  the  management  of  this  sale.  The  committee  con- 
sisted of  Messrs.  M.  E.  Flaherty,  New  York;  Steven  G-.  Ruth,  New 
York;  S.  M.  Seymour,  New  York;  Capt.  Darius  Ferry,  New  York; 
James  Ertheiler,  New  York;  and  Herman  G.  Vetterlein,  Philadelphia. 

The  committee  took  a  great  deal  of  interest  in  the  work  and  rendered 
very  efficient  services  in  the  matter.  Credit  is  due  them  for  the  time 
and  expense  which  they  personally  contributed  in  the  interest  of  this 
investigation  and  of  the  Connecticut  growers. 

The  tobacco  was  offered  for  sale  at  public  auction  from  sworn  sam- 
ples. As  each  grower  wanted  to  sell  his  crop  independently  of  the 
others,  many  of  the  bales  had  mixed  sizes  and  even  mixed  grades. 
Furthermore,  the  leaf  had  not  been  tried  by  the  manufacturers,  and 
there  was  some  hesitancy  in  bidding  on  this  account.  This  accounts 
for  the  considerable  variation  in  the  price.  It  is  estimated  by  the 
Department's  experts,  as  stated  in  Bulletin  No.  20  of  the  Bureau  of 
Soils,  that  the  tobacco  cost  on  an  average,  baled  and  ready  for  mar- 
ket, about  51J  cents  a  pound  The  ordinary  tobacco  grown  in  the  open 
fields  in  Connecticut  brings  on  an  average  from  18  to  20  cents  a  pound. 
The  average  price  paid  for  the  shade-grown  tobacco  was  $1.20  a  pound, 
the  price  varying  from  $2.80  per  pouud  for  the  best  to  25  cents  a 
pound  for  some  of  the  mixed  bales.  The  crop  that  brought  the  best 
price  sold  for  $1.63  per  pound  on  the  average. 

On  the  whole,  it  is  believed  that  the  auction  sale  was  very  satisfac- 
tory, but  it  is  thought  that  the  prices  for  this  year's  crop  will  be  even 
higher,  as  indicated  by  the  great  demands  for  the  product  and  by  the 
favorable  reports  that  are  coming  in  from  the  cigar  manufacturers 
who  have  used  this  leaf.  The  aggregate  of  the  prices  obtained  at  the 
auction  show  a  very  handsome  financial  transaction. 

The  total  area  cultivated  in  Sumatra  tobacco  in  1901  was  35.88 
acres.  There  were  produced  51,308  pounds  of  cured  tobacco,  and 
actually  baled  41,046  pounds,  the  difference  being  the  loss  on  account 
of  fermentation,  trash,  and  filler  leaves.  The  total  cost  of  produc- 
tion, estimated  at  $657.17  per  acre,  was  $23,579.26.  The  total  value, 
estimated  at  $1.20  per  pound,  the  average  price  obtained  at  the  sale, 
was  $49,255.20.  This  gave  a  net  profit  to  the  growers  of  $25,675.94, 
or  108.8  per  cent.  This  does  not  include  the  cost  of  the  land,  barns, 
or  warehouses,  nor  the  interest  on  the  investment  so  represented,  but 
does  include  the  whole  cost  of  the  shade,  the  framework  of  which  is 
expected  to  last  for  from  five  to  eight  years.  The  profits  per  acre  were 
as  follows:     Of  baled  tobacco,  exclusive  of  trash,  there  was  obtained 
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1,144  pounds  per  acre;  the  cost  of  this  was  approximately  8657.17 
per  acre;  the  value  at  SI. 20  per  pound  was  11,372.80;  giving  a  net 
profit  of  8715.63.  The  best  crop,  which  was  raised  on  a  lot  of  about 
6  acres,  gave  a  yield  of  1,026  pounds  per  acre;  the  estimated  cost  was 
8649.86  per  acre;  the  total  value  at  81.63  per  pound,  the  average  price 
obtained  for  this  lot,  was  81,672.38,  giving  a  net  profit  of  81,022.52  per 
acre. 

A  great  deal  of  interest  has  been  felt,  of  course,  as  to  the  experi- 
ence of  the  cigar  manufacturers  in  handling  this  product,  and  the 
reports  have  been  anxiously  awaited.  Very  favorable  notices  have 
been  published  from  time  to  time  in  the  press  and  various  trade 
journals,  but  in  order  to  obtain  direct  and  reliable  information  the 
Department  addressed  three  of  the  largest  cigar  manufacturers  in 
Hartford  and  vicinity,  who  it  was  known  had  purchased  some  of 
the  stock  at  auction.  In  reply  to  these  inquiries  the  following  let- 
ters were  received : 

Hartford.  Coxx..  August  25.  1902. 
Dear  Sir:  I  beg  to  inclose  you  my  foreman's  report  on  shade-grown  tobacco. 
(Mitchelson,  1901  crop.)  The  appearance  of  the  crop  in  the  sheds  this  year  shows 
an  improvement  in  color:  there  are  more  brown  leaves,  with  less  of  the' green  cast 
so  much  in  evidence  last  season.  I  hope  the  growers  will  make  a  special  effort  to 
raise  shade-grown  wrappers  only  on  land  that  produces  a  sure  burn.  This  type- 
is  only  for  wrappers,  and  a  perfect  bum  is  quite  important. 

Respectfully,  yours,  Charles  Soby. 

REPORT   TO   CHARLES   SOBY  BY  E.  M.  ROSZELLE.  FORKMAX   OF  FACTORY.  OX  TEST  OF 
SHADE-GROWX  WRAPPERS.  3IITCHELSOX   CROP.  1901. 

Shade-grown  wrappers,  as  tested  under  my  supervision,  will  show  some  remark- 
able results  as  to  yield  of  product  and  of  the  effect  on  quality  of  cigars  by  their 
use.  By  comparison  with  a  like  quantity  of  imported  Sumatra  wrappers,  as  to 
vield  in  product,  the  difference  in  favor  of  the  shade-grown  wrappers  is  apparent 
to  all. 

Our  test  on  one  bale  of  shade-grown  wrappers  of  155  pounds  net  weight  shows 
the  enormous  yield  of  85,132  cigars,  an  average  of  29g13-  ounces  per  thousand. 
The  same  stock,  as  prepared  by  the  tobacco  strippers  for  the  workmen's  tables, 
shows  an  average  of  27f  ounces  per  thousand,  which  includes  waste  of  all  descrip- 
tions in  the  stripping  room.  Our  tests  on  imported  Sumatra  wrappers  of  same 
weights  show  an  average  of  70,000  cigars  to  the  bale,  with  greater  loss  in  stem  and 
wrappers  in  preparation. 

In  casing  for  the  stripping  room  the  shade-grown  wrappers  take  the  water  very 
nicely  and  show  no  bad.  effects,  the  wrappers  being  much  easier  handled  by  the 
caser  than  Sumatra.  It  does  not  become  matted,  but  separates  without  any 
trouble. 

The  workmen  find  no  difficulty  in  working  the  leaf,  as  no  loss  of  time  or  prod- 
uct is  caused  by  the  use  of  shade-grown  wrappers.  The  leaf  is  very  elastic  and 
works  well  by  comparison  with  other  wrappers  tested  by  us. 

The  quality  of  the  shade  wrappers  is  excellent  and  blends  very  well  with  our 
binders  and  fillers.  I  am  positive  the  cigars  are  improved  in  quality  by  its  use. 
I  find  no  trouble  with  the  burn  of  the  leaf  in  my  daily  inspection  of  the  wrappers. 
I  have  failed  to  find  a  single  leaf  that  does  not  burn  perfectly. 

As  to  color,  they  are  not  perfect  in  all  respects.  I  find  that  about  91  per  cent 
of  the  stock  tested  by  us  was  good  in  color. 

All  things  considered,  the  points  in  favor  of  the  shade-grown  wrappers  may  be 
summed  up  as  follows: 

First.  Greater  yield  in  product. 

Second.  Leaves  are  lighter  in  weight  and  color. 

Third.  Less  waste  and  cost  in  preparation  for  workmen's  tables. 

Fourth.  Less  loss  in  weight  of  stems  as  compared  with  Sumatra  wrappers. 
Respectfully,  yours, 

E.  31.  ROSZELLE. 
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Suffield,  Conn.,  September  4,  1902. 

Dear  Sir:  It  is  but  right  I  should  advise  you  as  to  the  working  quality  of  the 
Connecticut  shade-grown  Sumatra  tobacco,  from  which  I  purchased  at  the  sale 
in  Hartford,  Conn.,  on  May  1,  1902,  20  bales. 

I  have  worked  in  my  cigar  factory  since  then  quite  a  proportion  of  this  tobacco, 
and  I  am  more  than  pleased  with  the  results;  it  is  finer  and  better  in  every  way 
(in  color,  texture,  and  flavor)  than  the  imported  Sumatra,  and  the  wrapping 
qualities  are  enormous;  20  ounces  will  easily  wrap  1,000  5-inch  cigars.  I  am  con- 
fident that  when  cigar  manufacturers  come  to  work  this  tobacco  the  demand  will 
be  far  greater  than  the  supply. 

Very  respectfully,  yours,  L.  P.  Bissell. 

Hartford,  Conn.,  September  1, 1902. 
Dear  Sir:  We  have  been  using  the  shade-grown  tobacco,  which  we  bought  at 
the  auction  held  in  this  city  last  May,  to  some  extent  a]l  summer.  We  are  using 
it  on  a  small  "perfecto  "  cigar.  It  wraps  with  about  2  pounds  to  1,000  cigars. 
The  colors  have  improved  a  great  deal  since  last  spring.  It  burns  well  and  tastes 
well.  So  far  we  have  not  had  any  complaints  from  any  of  our  customers  about 
the  cigars  with  this  wrapper.  We  should  like  it  better  if  it  had  a  little  more 
body,  because  then  it  would  stand  the  cold  weather  better. 
Very  truly  yours, 

Leichke  &  Pletcher. 

In  another  communication  Messrs.  Leichke  &  Pletcher  report  that 
they  could  wrap  1,000  of  their  54nch  cigars  with  1  pound  10  ounces  of 
the  leaf,  while  Mr.  Bissell,  of  Suffield,  reported  that  he  was  using  2 
pounds  of  the  shade-grown  leaf  to  wrap  1,000  of  his  cigars,  and  that 
with  a  bale  of  wrappers  weighing  140  pounds  102,000  cigars  were 
wrapped.  It  can  safely  be  said,  therefore,  that  the  leaf  has  success- 
fully stood  the  test  of  the  cigar  manufacturer. 

Even  before  the  tobacco  was  ready  for  the  market  or  the  results  of 
the  sale  announced,  preparations  were  made  by  the  growers  to  largely 
increase  the  acreage.  Although  the  commercial  success  of  the 
investigations  had  been  fully  demonstrated,  the  industry  was  so 
important  and  involved  such  an  expenditure  of  labor  and  capital 
that,  at  the  earnest  solicitation  of  the  growers,  the  Department's 
experts  were  left  in  the  Connecticut  Valley  for  another  year  to  advise 
with  such  of  the  growers  as  needed  their  assistance.  At  the«present 
time  the  Department  is  advising  and  instructing  in  this  way  38 
growers  in  Connecticut  and  Massachusetts,  cultivating  645  acres  of 
shade  tobacco.  The  efforts  of  the  Department  in  this  direction  seem 
to  be  very  highly  appreciated. 

The  season  has  been  distinctly  unfavorable.  There  has  been  an 
unprecedented  amount  of  rain,  falling  in  very  severe  showers,  and 
the  season  as  a  whole  has  been  characterized  by  cool  spells  and 
especially  cool  nights.  This  has  apparently  not  affected  the  crop 
materially,  as  it  is  the  general  belief  that  the  crop  at  this  time  is 
better  than  that  of  last  year.  The  season  has  also  been  one  of 
unusually  severe  wind  and  hail  storms.  Considerable  damage  has 
been  done  to  the  outside  crops  in  certain  sections  of  the  State,  but  no 
damage  has  been  done  to  the  shaded  tobacco,  as  the  cloth  has  pro- 
tected the  leaf  from  all  injury  from  hail.  The  damage  from  wind 
has  also  been  exceedingly  light.  The  winds  have  been  so  strong  in 
places  that  the  posts  have  been  lifted  from  the  ground,  but  the 
damage  to  the  tents  has  been  exceedingly  slight  and  there  has  been 
practically  no  injury  to  the  crop. 

As  to  the  financial  prospects  for  this  year,  the  following  estimate  is 
based  on  the  experience  of  last  year :  There  are  about  700  acres  of 
tobacco  under  shade,  which  will"  produce  about  1,000,000  pounds  of 
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cured  tobacco,  or  800,800  pounds  of  baled  tobacco,  exclusive  of  trash. 
The  total  cost  at  £657.17  per  acre,  the  average  for  last  year,  will 
amount  to  $460,019.  The  total  value  of  the  baled  tobacco  at  81.20 
per  pound,  the  average  price  obtained  at  the  auction,  will  be  8960,960. 
The  net  profit  will  be  8500,911.  It  is  believed,  however,  that  the  cost 
per  acre  will  be  considerably  less  than  last  year,  and  that  the  price 
per  pound  will  be  greater.  The  Department  believes  that  this  indus- 
try has  been  successfully  placed  upon  a  commercial  basis,  and  that 
there  will  be  a  considerable  increase  in  the  crop  grown  next  year. 
We  have  demonstrated  our  ability  to  produce  a  leaf  which  is  desired 
b3'  our  people  and  for  which  about  $6,000,000  have  annually  been 
expended  in  foreign  countries.  The  demand  for  this  product  has 
always  been  greater  than  the  supply,  and  prices  have  been  maintained 
in  a  remarkable  manner.  It  may  seem  strange  to  some  that  manu- 
facturers can  afford  to  pay  such  prices  for  wrapper  leaf,  but  even  at 
83  a  pound  for  leaf  that  will  wrap  at  the  rate  of  2  pounds  to  1,000 
cigars,  the  cost  of  the  wrapper  is  about  six-tenths  of  a  cent.  Even 
at  such  prices  the  leaf  can  profitably  be  used  on  a  5-cent  cigar. 
There  is  so  little  waste  to  the  leaf,  it  yields  so  well  in  the  manufacture 
of  cigars,  the  color  is  so  uniform,  and  the  grading  is  so  perfect  that 
manufacturers  find  it  actually  cheaper  to  pay  S3  a  pound  for  such 
leaf  than  to  buy  domestic  wrappers  at  an  average  of  20  cents  a  pound 
or  selected  domestic  wrappers  at  from  50  to  60  cents. 

SUMATRA  TOBACCO   IX   LOCALITIES   OTHER   THAX   CONNECTICUT. 

Considerable  interest  has  been  shown,  of  course,  in  the  possibility 
of  extending  the  Sumatra  tobacco  industry  to  other  localities  and  to 
other  States.  It  was  predicted,  as  a  result  of  the  soil  survey  of  the 
Lancaster  area,  Pennsylvania,  that  the  Sumatra  tobacco  could  be 
successfully  grown  under  shade  on  the  narrow  strip  of  Donegal  grav- 
elly loam  bordering  the  Susquehanna  River.  Experiments  carried  on 
this  year  by  the  Pennsylvania  experiment  station,  in  cooperation  with 
this  Department,  in  growing  Sumatra  tobacco  under  shade  on  a  small 
tract  of  about  1  acre,  appear  to  have  demonstrated  the  correctness 
of  this  prediction.  The  crop  has  been  harvested,  and,  judging  from 
the  product  in  the  curing  shed,  it  is  of  good  quality.  It  is  not  believed 
by  the  Department  experts  that  equally  successful  results  will  be 
attained  on  other  soils  in  this  area. 

In  response  to  demands  from  one  of  the  principal  New  York  tobacco 
districts,  a  soil  survey  was  made  this  season  of  the  Big  Flats  area  in 
the  Chemung  Valley,  Xew  York.  As  a  result  of  this  survey,  it  is  not 
believed  by  the  Department  experts  that  any  considerable  success  will 
attend  the  growing  of  Sumatra  tobacco  on  the  soils  of  that  locality, 
with  the  exception  of  a  very  small  area  of  not  exceeding  10  acres, 
where  an  experiment  has  been  actually  carried  on  by  a  gentleman 
familiar  with  the  soils  of  the  Connecticut  Valley,  who  selected  this  tract 
because  it  represents  the  type  of  land  that  is  found  in  Connecticut. 

A  soil  survey  has  also  been  made  of  a  considerable  area  in  the 
Janesville  area,  Wisconsin.  Two  experiments  of  growing  Sumatra 
tobacco  under  shade  have  been  tried  there,  and  the  results  at  the 
time  of  harvesting  indicate  a  fair  degree  of  success.  The  Department 
does  not  believe,  however,  that  the  product  of  the  soils  of  the  Janes- 
ville area  will  approach  in  qualit}7  or  in  value  the  product  raised  in 
the  Connecticut  Valley.  It  is  not  intended  by  this  to  imply  that  the 
leaf  can  not  be  successfully  grown  in  the  Wisconsin  area,  but  from 
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the  information  at  present  obtainable  it  does  not  seem  that  the  prod- 
uct will  be  of  equal  value  with  that  of  the  Connecticut  Valley.  The 
Department  is  still  of  the  opinion  that  the  conditions  essential  for  the 
raising  of  a  high  grade  of  Sumatra  tobacco  are  limited  in  extent  and 
can  be  closely  defined  by  the  soil  survey. 

INVESTIGATIONS   IN   THE   FILLER   TOBACCO   DISTRICTS. 

The  experiment  of  raising  Cuban  filler  in  Lancaster  County,  Pa., 
last  year  was  not  a  success.  It  is  believed,  however,  that  this  was 
due  to  a  misunderstanding  with  the  growers  and  a  consequent  lack  of 
care  and  thoroughness  in  the  cultivation  and  handling  of  the  crop. 
While  it  was  thought  that  these  investigations  should  not  have  been 
interrupted  or  discouragement  felt  at  the  lack  of  success  in  this  first 
attempt,  it  was  impossible  for  financial  reasons  to  maintain  a  party  in 
Pennsylvania,  as  a  promise  had  already  been  given  to  start  the  work 
in  Ohio.  Accordingly,  more  careful  plans  were  made,  and  a  crop  was 
grown  on  the  upland  soils  of  the  Miami  Valley  under  the  direct  and 
immediate  supervision  of  the  Department's  experts.  This  crop  has 
just  been  harvested,  and  it  is  too  early  to  determine  the  value  of  the 
product.  From  other  crops  that  have  been  raised  in  the  locality  from 
imported  Cuban  seed,  which  have  been  fermented  by  our  experts  and 
thoroughly  examined,  it  would  appear  that  a  desirable  type  of  leaf, 
approaching  very  closely  the  imported  Cuban  leaf,  can  be  produced. 
The  quality  of  the  leaf  is  not  at  present  all  that  could  be  desired. 
There  is  something  harsh  about  the  aroma,  but  it  is  thought  that  this 
can  be  considerably  toned  down,  if  not  entirely  eliminated,  by  thorough 
methods  of  cultivation  and  fermentation. 

The  tobacco  situation  in  Texas  has  been  thoroughly  studied,  and  it 
is  thought  that  a  desirable  leaf  will  be  produced  there  by  careful 
methods  of  cultivation,  fermentation,  and  assorting. 

CONFERENCE  OF  TOBACCO  EXPERTS. 

A  conference  has  recently  been  held  in  Washington  by  the  tobacco 
experts  of  the  Department  to  consider  the  general  situation  and  to 
advise  as  to  the  methods  to  be  pursued  during  next  season,  especially 
in  Ohio  and  Texas.     The  call  for  the  conference  was  as  follows : 

Gentlemen:  You  are  called  together  to  confer  with  one  another  and  to  apprise 
me  as  to  several  points  in  reference  to  the  present  condition  of  the  tobacco 
industry  of  the  United  States,  with  particular  reference  to  the  development  of 
the  future  plans  of  the  Bureau  of  Soils  in  connection  with  the  tobacco  investi- 
gations. 

Your  discussion  will  necessarily  embrace  a  wide  range  of  subjects,  but  I 
would  like  you  particularly  to  consider  the  following  points: 

The  question  to  be  considered  is  whether  a  filler  leaf  can  be  produced  in  any 
part  of  the  United  States  closely  approaching;  the  best  type  of  leaf  grown  in 
the  island  of  Cuba,  with  the  characteristic  mildness  of  flavor  and  with  the  aroma 
which  that  leaf  possesses.  If  we  can  not  produce  tobacco  equal  to  the  finest 
Cuban  leaf,  can  we  produce  tobacco  equal  to  the  average  Cuban  leaf  imported 
into  this  country? 

It  has  been  the  opinion  of  the  Bureau  that  the  closest  approach  to  the  Cuban 
leaf  has  been  produced  in  Ohio  and  Texas.  A  number  of  samples  of  Ohio 
tobacco  will  be  submitted  to  you  by  Mr.  Massey,  who  should  be  able  to  give  you 
very  clear  information  in  regard  to  the  character  of  the  crop  and  the  possibilities 
of  improved  methods  of  cultivation  and  fermentation.  I  wish  you  would  examine 
this  tobacco  critically,  leaf  by  leaf,  and  see  whether  the  character  of  the  leaf,  that 
is,  the  size,  shape,  texture,  and  body,  is  such  as  we  want  to  produce,  and  whether 
this  really  compares  favorably  in  these  several  qualities  with  the  sample  of  imported 
Cuban  leaf  which  is  submitted  to  you  by  Mr.  McNess.     You  will  also  see  if  any  of 
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these  Ohio  leaves,  selected  either  from  different  crops  or  from  different  methods  of 
handling  or  from  different  seasons,  have  the  qualities  possessed  by  the  Cuban 
leaf:  whether  they  have  the  same  mild  flavor  and  whether  there  is  anv  approach 
to  the  aroma. 

Having  considered  these  questions  carefully,  you  will  then  consider  the  possi- 
bilities of  changing  this  leaf.  If  any  radical  change  is  to  be  made  in  the  physical 
character  of  the  leaf,  that  is.  as  to  its  sitfe.  shape,  texture,  or  body,  yoxi  will 
advise  as  to  how  these  changes  can  likely  be  produced;  whether  by  change  of 
seed,  by  selection  of  different  soils,  or  by  change  in  the  method  of  planting  and 
cultivation;  and  also  as  to  the  method  of  subsequent  handling,  fermentation, 
petuning,  and  aging. 

Having  considered  this  matter  of  the  texture  of  the  leaf,  you  will  then  take  up 
the  flavor  and  aroma  and  advise  as  to  whether  it  is  likely  that  these  qualities  can 
be  improved,  and  what  methods  we  now  possess  that  are  likely  to  influence  the 
flavor  and  aroma  of  the  leaf. 

If.  as  a  result  of  your  conference,  it  appears  possible  to  effect  desirable  changes 
in  the  Ohio  tobacco.  I  should  like  you  to  consider  the  commercial  aspect  of  this 
question,  stating  the  probable  cost  of  production  of  a  more  desirable  leaf  by 
improved  methods  of  cultivation  and  handling,  and  particularly  to  consider  the 
price  at  which  this  leaf  could  be  sold  on  the  market  with  afair  profit  to  the 
growers.    Also,  what  grade  of  cigars  this  could  be  used  for. 

If  you  arrive  at  any  favorable  conclusion  as  to  the  physical  possibility  of  grow- 
ing a  more  desirable  filler  and  as  to  the  commercial  possibility  of  producing  this 
filler  profitably  to  the  growers.  I  wish  you  would  then  confer  as  to  the  methods 
to  be  pursued  by  the  Bureau  in  developing  this  experimental  work. 

You  will  take  the  foregoing  as  an  outline  of  the  scope  of  your  discussion  in 
regard  to  the  Texas  tobacco,  and  will  examine  the  samples  Mr.  Shelfer  submits 
and  consider  the  questions  that  he  will  bring  before  you.  and  will  then  advise  on 
the  several  points  above  outlined  in  regard  to  the  possibilities  of  growing  the  filler 
leaf  in  Texas  and  of  the  methods  for  continuing  the  investigations  in  that  State. 

Miltox  Whitxey. 

Chief  of  Bureau. 

Pursuant  to  this  call,  and  after  a  four  days'  conference,  the  com- 
mittee made  the  following  report,  which  will  be  of  interest  to  tobacco 
men: 

REPORT   OF   THE   COM3JITTEE   OF   TOBACCO   EXPERTS. 

Sir:  Having  met  together  in  conference  in  pursuance  to  your  call,  and  being 
guided  by  the  memorandum  prepared  by  you.  we  have  come  to  the  following  con- 
clusions in  regard  to  the  subjects  mentioned  in  said  memorandum: 

Report  on  the  Ohio  work. 

Mr.  Massey  has  submitted  to  us  various  samples  of  Zinimer  Spanish,  G-ebhart. 
and  other  types  of  Ohio  tobacco,  and  also  leaf  from  the  first  year  of  seed  imported 
from  Cuba,  grown  both  on  the  uplands  and  the  bottoms.  He  also  submitted  sam- 
ples of  cured  but  unfermented  leaf  raised  from  imported  Cuban  seed  this  season 
by  himself  on  the  uplands  in  Montgomery  County,  Ohio. 

We  are  of  the  opinion,  after  an  examination  of  this  material  and  after  listening 
to  the  report  by  Mr.  Massey.  that  the  leaf  grown  from  the  freshly  imported  Cuban 
seed  on  the  upland  soil,  known  as  the  Miami  clay  loam,  closely  resembles,  in  form 
and  physical  characteristics,  the  imported  Cuban  leaf.  This  refers  to  the  size, 
shape,  color,  grain,  and  general  style  of  the  leaf.  Samples  of  this  leaf  were  closely 
compared  with  samples  of  good  imported  Cuban  leaf,  and  it  would  have  been 
impossible  for  anyone  to  have  told  the  differences  from  the  mere  handling  and 
inspection  of  the  leaf.  So  far  as  flavor  and  aroma  are  concerned,  the  committee 
found  a  considerable  difference  in  individual  leaves,  as  there  is  in  the  imported 
Cuban  leaf.  They  were  able  to  select  about  33  per  cent  of  well-cured,  heavy- 
bodied,  rich-grained  leaf  that  was  quite  comparable  in  its  aroma  and  flavor  to 
the  imported  Cuban  leaf.  The  Ohio-grown  leaf,  however,  had  a  certain  rawness 
and  roughness  noticeable  both  in  the  flavor  and  hi  the  aroma  of  the  smoke,  and  it 
has  not  the  smooth,  mellow  character  of  the  imported  leaf.  Your  committee 
believe,  however,  that  with  leaf  of  this  character,  as  submitted  from  Ohio,  if  the 
leaves  are  allowed  to  ripen  thoroughly  and  the  fermentation  by  the  bulk  method 
be  carefully  and  judiciously  carried  on.  taking,  if  necessary,  two  or  three  months 
for  the  original  fermentation  and  allowing  time  for  the  leaf  to  age,  first  in  bulk 
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and  afterwards  in  Cuban  packages,  this  harshness  can  be  smoothed  out  and  a  con- 
siderable portion  of  the  leaf  brought  up  to  the  standard  of  the  Cuban  trade. 

We  believe  that  this  investigation  should  be  continued  along  the  same  lines, 
giving  careful  attention  to  the  cultivation  of  the  crop,  to  its  fermentation  and 
aging,  so  as  to  produce  a  rich,  mellow  leaf,  and  that  then  more  attention  should 
be  given  to  assorting  the  leaves,  so  as  to  arrange  them  in  different  classes  and 
determine  in  this  way  the  proportion  of  very  desirable  leaf,  and  the  physical  charac- 
teristics of  this  leaf,  and  then  endeavor  to  decide  whether  the  proportion  can  not 
be  increased.  We  believe  it  wise  at  present  to  confine  the  work  to  a  narrow  line 
which  seems  to  promise  success,  using  no  commercial  fertilizers,  but  relying  upon 
a  liberal  application  of  stable  manure,  close  planting,  good  cultivation,  and  the 
most  careful  and  thorough  fermentation.  So  far  as  any  change  in  the  character 
of  the  leaf  is  concerned,  the  committee  feels  that  at  this  time  it  would  be  inadvis- 
able to  depart,  in  any  way,  from  the  lines  that  have  been  laid  down,  as  the  leaf 
that  has  been  produced  appears  to  have  a  perfect  form,  size,  and  texture,  and  we 
believe  that  more  careful  handling  will  develop  the  other  qualities  desired. 

Objection  is  made  by  the  Ohio  growers  that  the  cost  of  production  of  the  Cuban 
type  exceeds  that  of  the  Zimmer  Spanish  and  other  Ohio  types  of  tobacco,  and 
unless  they  are  guaranteed  a  higher  price  for  the  Cuban  they  are  not  going  to  grow 
it.  It  appears  from  the  evidence,  however,  that  the  yield  of  Zimmer  Spanish 
tobacco  ranges  from  800  to  1 ,000  pounds  per  acre.  The  Zimmer  Spanish  is  planted 
24  inches  in  the  row,  in  rows  3  feet  apart.  The  plant  from  the  imported  Cuban 
seed  is  a  smaller  plant  and  the  leaves  are  smaller  and  thinner  than  the  Zimmer 
Spanish,  but  the  plants  are  grown  12  inches  apart,  in  rows  3  feet  6  inches  apart, 
so  that  the  yield  per  acre  from  the  first-year  crop  of  Cuban  seed  tobacco  is  the  same 
or  possibly  more  than  of  the  heavier  bodied  Zimmer  Spanish.  The  crop  from  the 
imported  seed,  however,  is  more  delicate,  needs  more  careful  cultivation,  much 
more  frequent  suckering,  and  is  more  difficult  and  expensive  to  harvest,  on  account 
of  the  more  fragile  nature  of  the  stalk  and  the  greater  number  of  plants  to  the 
acre.  It  is  believed,  however,  that  the  cost  of  production  will  not  be  1  cent  per 
pound  more  than  for  the  Zimmer  Spanish. 

In  regard  to  the  methods  of  continuing  the  investigations  in  Ohio,  the  committee 
believes  that  a  single  experiment  of  10  acres,  located  on  the  Miami  clay  loam,  with 
an  additional  5-acre  tract  located  on  the  Miami  gravelly  loam  of  the  second  bot- 
tom, should  be  carried  on  by  the  Department.  Mr.  Massey  and  his  assistants 
should  have  complete  control  of  the  growing  and  handling  of  the  crop.  We  believe 
that  the  Department  should  not  extend  its  operations  to  any  other  localities  in  the 
State  at  this  time.  We  consider  it  unwise  to  attempt  any  fertilizer  experiments, 
but  would  rely  upon  liberal  applications  of  stable  manure,  giving  careful  attention 
to  the  methods  of  cultivation  and  attending  particularly  to  the  fermentation  and 
aging  of  the  leaf. 

As  respects  the  final  disposition  of  the  tobacco,  we  are  of  the  opinion  that  the  own- 
ership should  rest  in  the  owner  of  the  land,  but  that  the  Department  should  reserve 
the  right  to  take  such  samples  as  may  be  needed  and  actually  to  offer  the  tobacco 
for  sale,  in  order  to  secure  an  official  estimate  of  the  views  of  commercial  tobacco 
men,  but  that  it  should  be  under  no  obligation  to  advertise  the  tobacco  except 
in  the  interest  of  a  fair  and  impartial  estimate  of  its  commercial  value,  in  case  the 
Department  thinks  it  would  be  to  the  public  interest  to  have  such  information. 

Report  on  the  Texas  work. 

A  large  number  of  samples  of  Texas-grown  tobacco  were  submitted  by  Mr. 
Shelf er.  These  samples  represent  different  parts  of  the  State,  and  full  informa- 
tion as  to  the  conditions  of  the  different  localities  was  given  by  Mr.  Shelf  er,  espe- 
cially as  to  soils  upon  which  the  tobaccos  were  grown.  It  is  evident  from  this 
examination  that  the  character  of  the  soil  has  a  very  remarkable  effect  upon  the 
character  of  the  leaf,  even  where  the  same  seed  is  used.  The  leaf  grown  on 
the  "red  lands"  (unnamed  and  unmapped  as  yet  by  the  soil  survey),  as  appears 
from  the  samples,  if  grown  from  freshly  imported  Cuban  seed  has  the  physical 
characteristics  of  the  Cuban  leaf,  and  when  properly  fermented  can  not  be  told 
by  a  physical  examination.  It  has  the  same  style  of  leaf  as  that  submitted  by  Mr. 
Massey  from  crops  grown  in  Ohio  from  imported  Cuban  seed.  The  flavor  and 
aroma,  however,  are  slightly  more  harsh  than  in  the  case  of  the  Ohio  tobacco,  and 
the  leaf  needs  toning  down  and  mellowing.  We  believe  this  can  be  done  in  the 
manipulation  of  the  fermentation  and  aging  of  the  leaf.  Crops  grown,  even  on 
this  land,  from  Texas-raised  seed  depart  very  materially  from  the  Cuban  type  of 
filler  tobacco,  so  that  it  is  advisable  to  at  present  use  only  the  imported  Cuban  seed. 
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Samples  submitted  from  one  soil  of  San  Patricio  County  come  next  in  appear- 
ance and  quality  to  the  leaf  grown  on  the  red  lands  above  referred  to,  indicating 
that  some  desirable  results  might  be  attained  from  investigations  carried  on  in 
this  soil.  The  leaf  from  all  other  soils  submitted,  however,  departs- widely  from 
the  Cuban  type  of  filler,  and  is  considered  undesirable  for  filler  grades.  Even 
leaf  grown  this  year  from  imported  seed  by  Mr.  Shelf er  on  the  Willis  sand  and 
the  Norfolk  sand  in  Montgomery  County  has  not  the  physical  characteristics  of 
the  desirable  filler  type  of  leaf. 

Regarding  the  continuance  of  the  experiments  in  Texas,  we  recommend  that 
Mr.  Shelter  continue  his  work  on  the  fermentation  and  aging  of  the  leaf  to  try 
to  produce  a  more  mellow  article.  In  our  judgment  there  is  not  sufficient  leaf  at 
present  available  to  test  in  any  satisfactory  way  its  commercial  value,  and  it  will 
be  necessary  before  this  can  be  determined  to  have  a  larger  quantity  of  leaf  for 
the  Department  to  handle.  We  think  it  advisable  for  Mr.  Shelter  to  arrange  next 
year  to  establish  his  headquarters  at  some  point  convenient  to  the  red  lands  area 
and  arrange  with  some  responsible  grower  for  about  10  acres  of  tobacco  to  be 
grown  on  the  red  lands  from  seed  furnished  by  the  Department  and  under  Mr. 
Shelter's  supervision.  In  addition  to  this  it  appears  from  the  evidence  submitted 
that  there  is  a  fair  prospect  of  producing  a  good  quality  of  filler  leaf  on  the  soils 
in  the  vicinity  of  Rockport,  San  Patricio  County,  and  it  would  appear  desirable 
to  try  the  Cuban  tobacco  under  the  climatic  conditions  prevailing  there.  It  seems 
wise,  therefore,  to  arrange  with  one  grower  in  that  locality  to  provide  sufficient 
leaf  grown  under  the  direction  of  the  Department  to  enable  an  experiment  in 
grading,  assorting,  and  fermenting  the  leaf  under  expert  supervision. 

We  believe  it  would  be  unwise  to  excite  any  very  great  or  general  interest  in 
the  work  or  any  high  expectations  of  producing  tobacco  of  fine  commercial  grade, 
or  which  will  bring  a  large  price,  until  the  Department  has  had  a  chance  in  this 
comparatively  small  way,  but  with  thorough  methods,  to  see  if  the  unfavorable 
qualities  recognized  in  the  Texas  leaf  can  be  overcome  and  a  leaf  of  desirable 
quality  obtained. 

The  Department  should  reserve  the  same  rights  as  regards  samples  and  the  sale 
of  the  tobacco  as  are  provided  for  in  the  case  of  the  Ohio-grown  tobacco. 

Geo.  T.  McNess. 
Geo.  B.  Massey. 
L.  H.  Shelfer. 

Washington,  September  1,  1902. 

On  the  adjournment  of  this  meeting,  as  the  prospects  seemed  to  all 
very  favorable  for  the  ultimate  success  of  the  work,  two  of  the  tobacco 
experts  were  sent  to  Cuba  for  a  short  time  to  obtain  certain  informa- 
tion that  will  be  of  benefit  to  the  Department  in  its  work. 

SALARIES   OF   TOBACCO   EXPERTS. 

The  demand  for  experts  to  carry  on  tobacco  investigations  has  been 
so  great  that  Mr.  Floyd,  although  receiving  as  high  a  salary  as,  in 
justice  to  other  officers  of  departments,  it  seemed  possible  to  pay  him, 
and  who  at  the  time  was  getting  a  larger  salary  than  the  chief  of  the 
Bureau  who  was  directing  the  work,  was  induced  to  leave  by  the  offer 
of  compensation  about  three  times  as  great  as  he  was  receiving  in  the 
Department.  Quite  recently  his  successor  has  been  approached  in 
the  same  way  by  a  corporation  intending  to  operate  in  the  Connecticut 
Valley,  and  it  is  likely  that  he  will  leave  the  Department  to  accept  a 
much  more  remunerative  position  outside.  Two  years  ago  I  had  to 
note  the  loss  to  the  Department  of  a  gentleman  who  had  made  some 
important  discoveries  in  tobacco  fermentation,  and  who  was  called  to 
Japan  at  a  salary  about  four  times  as  great  as  he  was  receiving  in  the 
Department 

It  is  gratifying  to  feel  that  the  Department's  experts  are  looked 
upon  with  such  favor  in  the  commercial  world,  but  these  experts  are 
so  difficult  to  obtain,  and  to  train  them  requires  so  long  a  time,  that  the 
Department  is  very  greatly  embarrassed  when  they  are  thus  removed 
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because  of  lack  of  opportunity  to  pay  them  what  their  services  are 
worth  in  commercial  lines.  As  this  work  has  been  developed  by  the 
Department,  it  seems  strange  to  think  that  the  very  success  of  the 
work  is  hindering,  if  it  does  not  prevent,  the  successful  extension  of 
the  investigations. 

EXTENSION   OF   THE   TOBACCO   INVESTIGATIONS. 

The  tobacco  investigations  of  the  past  two  years  have  been  carried 
on  with  three  field  parties,  at  a  cost  of  about  $5,000  each,  or  an  aggre- 
gate of  $15,000  per  annum.  On  account  of  the  great  success  of  this 
work,  and  the  extraordinary  interest  taken  in  its  extension  to  other 
areas,  I  recommended  last  year  that  the  appropriations  for  the  Bureau 
of  Soils  be  increased  so  that  the  allotment  for  this  work  could  be  made 
sufficient  for  seven  parties  of  tobacco  experts.  The  appropriations  as 
passed,  however,  did  not  allow  of  this  increase,  and  the  allotment 
this  year  has  been  the  same  as  for  last.  The  demands  for  the  serv- 
ices of  these  tobacco  experts  have  been  very  great,  and  I  would 
recommend  that  three  additional  parties  be  organized  for  work  in 
Pennsylvania,  Wisconsin,  and  North  Carolina.  This  will  mean  an 
increase  of  $15,000  in  the  allotment,  making  in  all  the  sum  of  $30,000 
for  the  tobacco  investigations.  I  feel  that  the  economic  results  of  the 
work  so  far  done,  and  the  lines  of  work  that  are  at  present  being 
developed,  fully  justify  this  recommendation.  The  reports  from  the 
Connecticut  Valley  alone  indicate  that  nearly  $1,000,000  worth  of 
Sumatra  tobacco  will  be  grown  in  the  State  this  year.  This  has  largely 
increased  the  price  of  land;  has  furnished  a  market  for  thousands  of 
chestnut  posts  from  adjacent  ridges  which  have  lain  idle  and  unpro- 
ductive for  years ;  has  given  employment  in  a  healthful  occupation 
and  at  remunerative  wages  to  large  numbers  of  men  and  women;  has 
brought  about  the  production  of  millions  of  square  yards  of  cloth  by 
the  cloth  manufacturers,  and  has  opened  up  the  possibility  of  an 
enormously  profitable  industry  for  the  future.  It  would  seem  that 
this  experiment  alone  would  fully  justify  the  increase  in  the  allotment 
that  is  asked,  but  when  it  is  stated  that  we  expend  annually  $8,000,000 
for  filler  tobacco  which  the  experts  of  the  Department  believe  can  be 
produced  in  this  country,  it  but  adds  to  the  justification  of  the  request 
for  the  larger  allotment  for  this  work. 

Drainage  Investigations. 

During  the  year  an  investigation  was  started  as  to  the  possibility 
and  practicability  of  reclaiming  the  soils  in  the  arid  regions  which 
have  been  injured  by  seepage  water  and  the  accumulation  of  alkali. 
In  cooperation  with  the  Utah  experiment  station  and  Mr.  C.  D.  Swann, 
of  Salt  Lake  City,  who  has  donated  land  for  the  purpose  and  has  paid 
a  considerable  portion  of  the  field  expenses,  a  tract  of  40  acres  of 
alkali  land  near  Salt  Lake  City  has  been  thoroughly  underdrained  with 
tile.  This  work  has  been  under  the  immediate  supervision  of  the 
Department  experts,  and  the  work  of  reclamation  is  to  be  under  the 
joint  charge  of  the  Department  and  the  Utah  experiment  station.  It 
is  too  early  yet  to  speak  of  the  results  of  this  work.  It  is  being  watched 
with  the  greatest  interest  by  the  people  of  that  locality,  and  it  is 
believed  that  if  the  investigation  is  a  success  ample  capital  will  be 
forthcoming  to  carry  on  extensive  operations  in  the  reclamation  of 
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alkali  tracts  and  the  prevention  of  damage  to  irrigated  lands  from 
seepage  waters.  This  work  is  under  the  immediate  charge  of  Mr. 
W.  H.  Heileman. 

Arrangements  are  being  made  for  the  carrying  on  of  similar  work 
at  Fresno,  CaL,  and  it  is  proposed  to  extend  this  work  to  a  tj^pical 
area  in  Montana  and  possibly  in  Arizona,  to  demonstrate  to  the  people 
that  these  unfavorable  conditions  can  be  economically  controlled.  It 
is  estimated  that  land  values  in  the  immediate  vicinity  of  Salt  Lake 
City  will  be  increased  at  least  $3,000,000,  exclusive  of  the  cost  of 
reclamation,  if  they  can  be  reclaimed  from  the  alkali  with  which  they 
are  now  impregnated,  and  it  is  believed  that  equally  great  benefits 
will  result  in  other  portions  of  the  arid  West. 

In  furtherance  of  this  work,  Mr.  Thomas  H.  Means,  of  the  Bureau 
of  Soils,  has  accompanied  Mr.  Thomas  H.  Kearney,  of  the  Bureau  of 
Plant  Industry,  on  a  trip  to  Algeria  and  Egypt  to  study  the  treatment 
of  alkali  lands,  the  use  of  alkaline  waters  in  irrigation,  the  methods 
used  in  the  reclamation  from  seepage  water  and  alkali,  and  the  crops 
adapted  to  alkali  soils.  This  investigation  has  not  yet  been  com- 
pleted, but  sufficient  has  been  heard  from  the  party  to  indicate  that 
conditions  even  more  serious  than  those  existing  in  the  arid  regions 
of  this  country  are  under  perfect  control,  and  it  is  believed  that  the 
information  thus  gathered  will  be  of  great  benefit  to  the  people  of 
Western  America. 


REPORT  OF  THE  ACTING  ENTOMOLOGIST. 


•     U.  S.  Department  of  Agriculture, 

Division  of  Entomology, 
Washington,  D.  C,  August  2,  1902. 
Sir:  In  the  absence  of  the  Entomologist,  I  submit  herewith  an 
executive  report  covering  operations  in  the  Division  of  Entomology 
for  the  fiscal  year  ended  June  30, 1902,  dividing  it,  in  accordance  with 
the  directions  contained  in  yonr  circular  letter  of  July  12,  into  the 
following  sections : 

(1)  A  review  of  the  operations  carried  on  during  the  fiscal  year  1902. 

(2)  An  outline  of  the  plans  proposed  for  the  work  of  this  Division 
for  the  fiscal  year  1903,  under  the  appropriations  for  that  year. 

(3)  So  much  in  reference  to  the  plans  of  work  recommended  for  the 
fiscal  year  next  following,  ending  June  30,  1901,  as  may  be  of  assist- 
ance in  the  preparation  of  estimates  for  that  year. 

The  detailed  estimates  for  carrying  on  the  work  of  this  Division 
include  the  plan  for  the  reorganization  of  the  entomological  service 
of  the  Department  of  Agriculture  into  a  Bureau  of  Entomology.  An 
explanation  in  full  detail  of  the  proposed  bureau  organization  is  given 
in  the  recommendations  for  the  fiscal  year  ending  June  30,  1901. 
Respectfully, 

C.  L.  Marlatt, 
Acting  Entomologist. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

The  work  of  the  Division  of  Entomology  may  be  classified  as  follows : 

"Work  on  insects  from  abroad,  including  (1)  the  fig-fertilizing  insect; 
(2)  the  San  Jose  scale  and  its  Asiatic  ladybird  enemy;  (3)  importa- 
tions of  other  beneficial  insects;  (-1)  caution  relative  to  importation 
of  foreign  insects. 

The  South  African  grasshopper  fungus. 

Work  on  scale  insects. 

Investigations  on  insects  injurious  to  truck  crops. 

Investigations  on  insects  damaging  forests. 

Work  on  insects  injurious  to  shade  trees. 

Work  on  the  Mexican  cotton  boll  weevil. 

Work  on  the  codling  moth  in  the  Northwest. 

Work  on  insects  injurious  to  stored  products. 

Work  on  insects  affecting  greenhouse  and  other  ornamental  plants. 

Work  on  insects  injurious  to  citrus  trees  and  fruits. 

Investigations  on  insects  in  their  direct  relation  to  the  health  of  man. 

Unclassified  work  on  injurious  insects. 

Experimental  work  with  insecticides. 
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Work  on  the  geographical  distribution  of  injurious  insects  in  the 
United  States. 

Apicultural  investigations. 
Technical  work. 
Bibliographical  work. 
Correspondence. 

WORK   OX   INSECTS  FROM  ABROAD. 

THE   FIG-FERTILIZING  INSECT. 

As  a  further  report  of  progress  on  the  introduction  and  establish- 
ment of  the  fig-fertilizing  insect  from  Algeria  into  California,  referred 
to  in  previous  reports  and  especially  summarized  in  the  report  for 
1901,  it  may  be  said  for  the  year  1902  that  thousands  of  figs  contain- 
ing the  insects  successfully  withstood  the  winter  climate  of  California, 
and  an  unlimited  amount  of  fig  insects  were  available  at  the  proper 
time  for  caprification  in  the  spring  of  1902,  resulting  in  the  production 
of  some  50  tons  of  Smyrna  figs  in  the  sole  commercial  orchard  in 
existence  at  present,  that  of  Mr.  George  C.  Roeding,  at  Fresno.  It 
was  further  found  that  the  fig  insect  successfully  hibernates  at  Riles, 
Cal. ,  and  there  is  now  no  longer  any  danger  of  its  dying  out.  In 
other  words,  the  entomological  problem  of  Smyrna  fig  culture  in 
America  is  solved,  and  what  remains  to  be  done  belongs  rather  to  the 
domain  of  horticulture — namely,  the  introduction  of  more  caprifig 
trees,  improvement  in  the  methods  of  curing  and  drying  the  fruit, 
and  the  determination  of  the  regions  throughout  the  arid  West  suita- 
ble to  the  industry.  The  practical  success  of  Smyrna  fig  culture  in 
California  is  now  only  a  matter  of  time.  In  a  very  few  years  Smyrna 
fig  orchards  will  be  in  bearing  in  many  places  in  California,  and 
doubtless  in  other  Western  States  where  climatic  conditions  are  favor- 
able. As  stated  in  the  report  for  1901,  Mr.  Roeding  spent  nearly  a 
year  in  Smyrna  studying  the  methods  of  fig  culture  in  that  country 
under  a  commission  from  this  Department.  Much  valuable  data 
were  obtained,  for  the  most  part  appertaining  to  the  horticultural 
side  of  the  problem.  The  future  of  this  industry,  which  promises  to 
be  one  of  the  great  industries  of  the  arid  regions  of  the  West,  becomes 
more  promising  every  year. 

THE   SAN   JOSE   SCALE   AND   ITS   ASIATIC   LADYBIRD  ENEMY. 

In  the  report  of  last  year  attention  was  called  by  Dr.  Howard,  Ento- 
mologist of  the  Department,  to  the  exploration  which  was  being  con- 
ducted by  the  writer  in  Japan  and  China  to  discover,  if  possible,  the 
native  home  of  the  San  Jose  scale  (Aspidiotus  perniciosiis),  and  also 
to  find  native  parasites  and  enemies  which  might  be  imported  to  con- 
trol or  at  least  check  the  damage  which  is  done  by  this  insect  in  the 
deciduous  orchards  of  this  country.  The  writer's  exploration  of  Japan 
demonstrated  that  the  San  Jose  scale  is  not  a  native  of  that  country, 
as  many  of  our  entomologists  had  supposed,  but,  on  the  contrary, 
that  it  had  come  to  Japan  comparatively  recently  on  imported  nursery 
stock  and  been  thus  spread  somewhat  generally  over  the  islands  of 
the  Japanese  Empire.  Subsequent  to  the  time  covered  by  the  report 
for  1901,  in  the  late  summer  and  fall  of  that  year,  the  writer  extended 
his  explorations  to  China,  exploring  the  coast  region  from  Shanghai 
northward  to  Pekin.  The  evidence  from  native  fruits  and  wild  plants 
in  the  region  about  Pekin  and  south  of  the  Great  Wall  established 
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very  clearly  that  the  original  home  of  the  San  Jose  scale  was  in  this 
region.  In  brief,  this  scale  insect  was  found  on  wild  haw  apples, 
native  crab  apples,  and  native  pears  grown  in  the  region  indicated, 
where  no  foreign  fruit  stock  had  ever  been  introduced.  Furthermore,  it 
was  found  in  scattering  numbers  everywhere,  just  as  one  would  expect 
in  the  native  home  of  a  pest  of  this  sort  where  it  is  normally  kept  in 
check  by  natural  enemies.  There  can  be  no  doubt  that  at  last  its 
original  home  has  been  located.  It  was  probably  brought  to  America 
many  years  ago  on  imported  Chinese  flowering  peaches  or  some  other 
ornamental  or  flowering  shrub  from  this  region,  having  first  appeared 
in  the  gardens  of  a  great  importer  of  ornamental  and  other  plants  in 
San  Jose,  Cal.  A  very  interesting  fact  in  connection  with  this  dis- 
covery was  the  finding  in  this  same  region  of  a  ladybird  which  preys 
on  this  scale  insect  naturally  and  seems  to  be  the  principal  agent  in 
preventing  its  often  becoming  very  abundant  and  injurious.  This 
ladybird  (Cliilocorus  similis),  a  European  and  Asiatic  species,  in 
China  feeds  naturally  on  the  San  Jose  scale  and  related  forms,  as  also 
on  the  white  peach  scale,  a  very  troublesome  pest  which  has  recently 
gained  foothold  in  our  Eastern  and  Southern  States.  Several  ship- 
ments of  this  beetle  were  made — some  from  Japan  and  some  from 
China.  Unfortunately,  all  perished  but  two,  this  mortality  resulting 
from  the  long  confinement  of  the  six  or  seven  weeks'  trip  from  Asia, 
and  the  unfavorable  condition  under  which  the}7  were  kept  in  Wash- 
ington during  the  winter.  From  the  two  surviving  individuals  more 
than  a  thousand  beetles  and  larvae  are  now  on  scale-covered  trees  on 
the  Department  grounds.  Shipments  of  these  beetles  to  other  points 
in  the  East  have  already  begun,  a  number  of  experiment  station  ento- 
mologists having  expressed  a  desire  to  assist  in  the  work  of  propagat- 
ing, distributing,  and  establishing  this  useful  ladybird.  This  impor- 
tation promises  most  flattering  results  at  present.  It  is,  however,  still 
an  experiment,  and  what  the  ultimate  benefit  will  be  can  only  be 
determined  after  a  two  or  three  years'  test.  We  hope  to  establish  it 
in  this  country  and  to  get  from  it  some  of  the  good  results,  at  least, 
which  it  evidently  accomplishes  in  China  and  Japan.  It  doubtless 
will  often  be  necessary  in  the  future  to  spray  or  otherwise  treat 
infested  trees  in  commercial  orchards,  but  the  Chilocorus  will  prob- 
ably be  of  very  great  assistance  in  keeping  in  check  the  San  Jose  scale 
in  the  thousands  of  gardens  and  small  orchards  of  individuals  who 
have  no  commercial  interest  at  stake,  and  who  would  not,  ordinarily, 
take  any  means  to  keep  this  scale  insect  from  multiplying  on  their 
trees,  thus  forming  centers  for  contagion. 

IMPORTATIONS   OF   OTHER  BENEFICIAL,  INSECTS. 

The  preliminary  attempts  to  introduce  the  European  enemies  of  the 
gipsy  moth  have  been  continued,  and  it  is  further  hoped  that  Dr. 
Howard,  who  is  now  in  Europe,  maybe  able  to  make  arrangements 
with  different  individuals  there  which  will  result  in  greater  success 
in  future  importations.  The  difficulties  attending  the  importation  of 
the  predaceous  beetles  from  Europe  to  America  are  considerable,  and 
to  get  them  established  in  this  country  will  demand  the  careful  coop- 
eration of  agents  or  interested  individuals  on  the  other  side. 

The  black  scale  of  the  orange  is  the  most  destructive,  perhaps,  of 
all  the  orange  pests  in  California,  and  the  South  African  parasite  of 
this  scale  insect,  which  we  have  been  endeavoring  to  establish  in  Cali- 
fornia for  the  last  year  or  two,  still  gives  promise  of  ultimately  becom- 


192  DEPARTMENTAL    REPORTS. 

ing  a  fixture  and  doing  the  good  service  in  our  Western  orange 
districts  which  it  now  does  in  South  Africa  and  in  Italy.  The  history 
of  this  importation  was  given  in  the  report  of  last  year.  A  recent 
report  from  Mr.  Alexander  Craw,  who  is  lookin°;  out  for  this  experi- 
ment, indicates  that  the  parasite  is  breeding  abundantly.  TTith  a 
beginning  of  only  two  female  insects,  kept  in  captivity,  he  has  sent 
out  to  different  localities  up  to  July  of  this  year  (1902)  twenty-five 
colonies. 

A  very  important  European  parasite  of  the  larger  scale  insects, 
such  as  the  Lecaniums  and  mealy  bugs,  has  been  imported  during  the 
year.  The  larva  of  this  insect  (Erastria  scifula)  feeds  on  scale  insects, 
and  it  is  hoped  that  its  introduction  into  our  citrus  districts  especially 
will  be  of  great  advantage,  as  it  will  prey  upon  certain  of  the  larger 
scale  insects  affecting  citrus  trees.  The  effort  is  being  made  to  estab- 
lish this  predaceous  insect  in  California,  with  the  cooperation  of  Mr. 
Craw,  the  horticultural  quarantine  officer,  and  Mr.  Ehrhorn,  of  Santa 
Clara.  These  insects  have  already  been  liberated  in  Santa  Clara,  Los 
Angeles,  and  Xiles,  Cal. ,  and  the  outcome  of  this  effort  at  the  intro- 
duction of  a  useful  insect  will  be  watched  with  interest  and  the  utmost 
care  will  be  taken  to  bring  it  to  a  successful  issue. 

Another  foreign  insect  promising  great  usefulness  in  a  different 
direction  has  been  imported  during  the  past  year.  This  insect,  the 
European  ladybird  (Coccinella  septempunctata),v??LS  sent  from  Hun- 
gary, through  the  kindness  of  Professor  Sajo.  Some  40  beetles  were 
received  in  the  autumn  of  1901,  more  than  half  of  which  successfully 
hibernated,  and  during  the  spring  and  summer  of  1902  have  multi- 
plied in  sufficient  numbers  to  enable  the  Division  by  fall  to  send  out 
colonies  to  experiment  stations  and  to  individuals  who  will  properly 
care  for  them.  These  ladybirds  feed  on  plant  lice,  and  should  be  an 
efficient  aid  in  controlling  the  destructive  insects  of  this  class  which 
infest  cotton,  peas,  melons,  and  other  vegetables,  and  the  fruits. 
Some  of  these  insects  have  been  sent  to  Mr.  Craw,  in  California, 
where  they  give  promise  of  becoming  established.  Another  ladybird 
{Lets  conformis),  a  plant-louse  feeder  also,  was  imported  from  Italy 
and  liberated  in  California.  A  further  importation  of  this  species 
may  be  necessary  to  effect  its  establishment  here. 

This  work,  of  an  international  character,  has  not  been  altogether 
one-sided.  In  other  words,  while  we  have  been  importing  foreign 
insects  and  have  been  receiving  a  good  deal  of  gratuitous  assistance 
from  entomologists  abroad  in  this  work,  we  have  paid  our  debts,  to  a 
certain  extent,  by  sending  to  foreign  countries  some  of  our  beneficial 
insects.  The  extraordinary  success  in  preventing  damage  from  the 
white  scale,  once  a  great  orange  pest  in  California,  by  the  introduc- 
tion of  the  Australian  ladybird,  has  been  duplicated,  as  made  evident 
in  former  reports,  in  many  foreign  lands,  notably  South  Africa,  Por- 
tugal, and  Egypt.  During  the  last  year  colonies  were  sent  from  Cal- 
ifornia, at  our  request,  to  Dr.  Antonio  Berlese,  Portici,  Italy,  where 
this  same  white  scale  insect  had  established  itself.  Recent  reports 
indicate  that  this  exportation  has  proven  to  be  another  of  the  series 
of  successes  which  has  attended  this  insect  wherever  it  has  been  sent 
to  work  against  its  notable  scale  insect  host.  We  have  also  had  sent, 
through  the  kindness  of  Mr.  Craw,  various  beneficial  ladybirds  to  the 
Bermuda  Islands  to  assist  in  keeping  in  check  the  noxious  scale 
insects  occurring  on  these  islands. 
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CAUTION   RELATIVE   TO   IMPORTATION   OF   FOREIGN   INSECTS. 

It  will  be  noted  that  a  great  deal  of  work  has  been  undertaken  by 
this  Division  during  the  past  year  in  the  importation  and  distribution 
of  predaceous  and  parasitic  enemies  of  destructive  insects.  A  word 
of  caution  should  be  added  in  this  connection.  There  is  danger  in 
the  promiscuous  importation  of  insects  as  much  as  in  the  case  of  other 
animals,  and  the  evidence  which  we  now  have  would  seem  to  indicate 
that  the  importation  of  any  insect  which  is  a  general  feeder  on  other 
insects  may  be  a  matter  of  harm  rather  than  benefit;  in  other  words, 
any  general  feeder  is  just  as  liable  to  devour  beneficial  insects  as 
injurious  ones,  and  in  this  way  may  do  more  harm  than  good.  The 
effort  which  has  been  made  to  artificially  hasten  the  dissemination  of 
the  European  praying  mantis  seems  to  be  a  case  in  point.  This  insect 
feeds  on  all  sorts  of  larvae,  and,  unfortunately,  has  a  very  decided 
liking  for  our  beneficial  ladybird  larva3.  Importations,  therefore,  can 
not  be  undertaken  promiscuously  or  by  persons  who  are  not  fully 
acquainted  with  the  food  habits  of  the  imported  insects.  The  intro- 
ductions in  which  the  Department  itself  has  been  interested  and  for 
which  it  is  responsible  have  been  in  the  main  of  species  of  limited  food 
habits;  in  other  words,  insects  which  feed  only  on  certain  restricted 
kinds  of  injurious  species,  and  are  not  general  feeders  or  general 
parasites.  The  benefit  to  be  derived  from  judicious  and  intelligent 
importations  may  amount  to  millions  of  dollars,  as  has  already  been 
demonstrated  in  some  historical  cases  in  this  country.  Very  great 
but  perhaps  not  corresponding  injury  may  result  from  unfortunate 
introductions.  It  seems,  therefore,  advisable  to  make  some  effort  to 
control  such  foreign  importations  by  having  all  such  work  go  through 
the  hands  or  be  done  with  the  advice,  at  least,  of  this  Department. 

THE   SOUTH   AFRICAN   GRASSHOPPER  FUNGUS. 

The  report  of  last  year  contained  an  account  of  the  work  of  this 
Division  with  the  South  African  grasshopper  fungus  throughout  the 
Mississippi  Valley  and  Colorado  region  in  cooperation  with  the 
Bureau  of  Animal  Industry.  The  experiment  has  been  continued 
the  present  year  and  much  extended,  the  intention  being  to  give  this 
fungus  a  thorough  and  practical  test  to  demonstrate  whether  it  can 
really  be  counted  on  as  a  means  of  controlling  the  locust  or  not.  As 
reported  by  Dr.  Howard  in  the  Yearbook  of  this  Department  for  1901, 
the  number  of  experimenters  last  year  during  the  entire  season  was 
223.  For  this  season,  at  the  time  of  writing  only  half  over,  the 
Division  has  already  sent  cultures  of  the  fungus  to  886  individuals. 
This  does  not  include  the  perhaps  even  greater  number  of  cultures 
which  have  been  locally  prepared  by  various  individuals,  and 
especially  by  Prof.  C.  P.  Gillette,  of  the  Colorado  State  Agricultural 
College,  who  has  taken  charge  of  the  culture  preparations  and  their 
distribution  in  his  State.  Very  few  of  the  persons  to  whom  cultures 
have  been  sent  have  yet  reported,  it  being  still  too  early  in  the  season 
to  determine  the  outcome.  These  cultures  have  been  sent  out  to  25 
different  States  and  Territories,  and  so  far  9  reports  of  success  have 
been  received,  36  of  failure,  and  821  remaining  to  be  heard  from.  It 
is  now  too  early  to  give  definite  judgment,  but  it  seems  probable  that- 
very  great  reliance  can  not  be  placed  on  this  fungous  disease.  Either 
it  does  not  work  with  our  grasshoppers  as  readily  as  it  does  with  the 
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South  African  locust,  or  our  climate  makes  our  species  of  grasshopper 
more  resistant,  or  the  fungus  less  operative. 

WORK    ON    SCALE   INSECTS. 

The  important  work  of  the  year  on  scale  insects  has  been  the  inves- 
tigation of  the  San  Jose  scale  in  China  and  Japan,  referred  to  under 
"  Work  on  insects  from  abroad."  The  experimental  work  on  the  San- 
Jose  scale  at  home  has  been  continued,  and  Circular  42  (second  series), 
describing  the  methods  of  controlling  this  insect,  has  been  revised  to 
include  the  results  of  the  latest  information  on  methods  of  treatment. 

This  office  is  looked  upon  as  the  chief  source  of  information  upon 
scale  insects,  few  of  the  experiment  stations  having  collections  or 
literature  sufficient  to  enable  the  determination  of  specimens;  hence 
much  work  is  done  every  year  in  determining  material  for  station 
entomologists  and  for  private  individuals  throughout  the  country. 
In  addition  many  large  collections  of  scale  insects  have  been  received 
for  study  and  determination  from  foreign  countries,  notably  from  Aus- 
tralia, Xew  Zealand,  the  Bermudas,  and  Italy.  In  the  trip  of  th  e  writer 
through  Japan  and  China,  Java,  and  other  countries  in  the  Orient,  a 
particular  study  was  made  of  the  scale  enemies  of  fruit  trees,  and 
large  collections  of  this  class  of  pests  were  brought  home  from  the 
countries  visited.  The  knowledge  gained  from  the  stud}"  of  the  pre- 
served specimens  will  be  of  great  practical  importance.  It  will 
acquaint  us  with  the  scale  pests  of  these  countries,  Avhich  are  being 
brought  into  closer  commercial  relations  with  the  United  States,  a 
knowledge  which  is  desirable  because  these  insects  are  more  apt  in 
the  future  than  in  the  past  to  reach  our  shores  through  importations 
of  fruit  trees  and  ornamental  stock.  The  scale  insects  of  foreign 
countries  are  perhaps  the  most  important  pests  to  be  considered  in 
all  quarantine  and  other  operations  looking  to  the  protection  of  our 
growers  from  foreign  invasions,  since  these  insects  live  for  the  most 
part  attached  to  the  bark  of  trees  and  are  much  more  apt  to  be  brought 
in  with  plants  than  are  other  insects. 

WORK    ON   INSECTS  DAMAGING   FORESTS. 

During  the  year  several  important  investigations  were  made  of  for- 
est insect  depred ations  by  Dr.  A.  D.  Hopkins,  of  the  West  Virginia 
experiment  station,  Avho  was  emploj'ed,  at  the  request  of  Mr.  Gifford 
Pinchot,  of  the  Bureau  of  Forestry,  as  a  temporary  agent  of  this  office 
for  the  purpose.  Great  loss  of  pine  timber,  to  the  amount  of  more 
than  226,000,000  feet  (board  measure),  in  the  Black  Hills  forest  reserves 
was  found  to  result  from  tlie  work  of  a  bark-beetle  mining  under  the 
bark  of  living  trees.  Numerous  facts  were  determined  relative  to  the 
life  history  of  this  insect,  and  it  was  possible  to  detail  practical  methods 
the  adoption  of  which  would  prevent  future  losses.  A  report  of  this 
investigation  is  published  in  Bulletin  No.  32  (new  series)  of  this  office. 
The  present' summer  this  work  was  continued  by  the  detailing  of  a 
student  assistant  in  the  Bureau  of  Forestry  to  carry  out  experimental 
work  in  the  Black  Hills  region  looking  to  the  control  of  this  destruc- 
tive beetle.  These  experiments,  carried  on  under  the  direction  of  Dr. 
Hopkins,  have  been  meeting  with  excellent  success,  and  some  very 
important  and  practical  results  are  being  attained. 

Another  investigation,  also  conducted  by  Dr.  Hopkins,  was  made 
in  Xovember,  1901,  of  hickory  and  other  forest  trees  near  Gene>e<>. 
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N.  Y.  The  hickories  had  been  killed  by  a  bark-beetle,  the  damage 
having  already  gone  beyond  repair  for  most  of  the  region  invaded. 
Had  an  earlier  report  of  the  difficulty  been  made  to  this  office  a  prompt 
application  of  known  methods  of  control  would  have  prevented  this 
loss.  A  special  report  of  this  investigation  will  soon  be  published. 
The  damage  occasioned  by  this  hickory  bark-beetle  seems  to  be  quite 
general  throughout  the  Northern  United  States  and  will  be  given  con- 
siderable attention  in  the  future,  especial] jmiow  that  Dr.  Hopkins  has 
been  definitely  employed  by  this  Division  as  expert  in  forestry  insects. 

WORK   ON   INSECTS   INJURIOUS  TO    SHADE   TREES. 

Owing  to  numerous  complaints  of  insects  affecting  shade  trees  that 
have  been  received  in  recent  years,  considerable  study  has  been 
devoted  to  this  subject,  and  in  particular  to  the  species  that  are  com- 
paratively unknown  or  new  to  this  country,  including  borers  that 
affect  trees  in  public  parks  and  in  streets  of  large  cities.  A  number 
of  borers  of  this  class,  among  which  are  the  imported  willow  curculio, 
bronze  birch  borer,  and  European  leopard  moth,  are  rapidly  spread- 
ing as  pests,  and  some  of  the  introduced  tree  defoliators,  for  example, 
the  gipsy  moth  and  brown-tail  moth,  are  engaging  the  attention  of 
economic  entomologists  in  the  Eastern  States.  Owing  to  the  increas- 
ing correspondence  on  these  insects,  the  preparation  of  a  popular 
work  covering  the  principal  shade-tree  pests  not  treated  in  previous 
publications  has  been  begun,  and  will  be  published  as  soon  as  feasible. 

A  detailed  account  of  the  leaf-mining  locust  beetle,  one  of  the  worst 
insect  enemies  of  the  black  locust,  has  been  prepared,  and  will  soon 
be  published. 

By  the  request  of  the  Bureau  of  Eorestry  a  popular  article  on  the 
principal  insects  which  affect  the  willow  is  being  prepared,  to  be  pub- 
lished in  a  bulletin  by  that  Bureau  as  a  portion  of  a  consideration  of 
the  osier  willow. 

INVESTIGATIONS   ON   INSECTS   INJURIOUS   TO   TRUCK   CROPS. 

Investigations  begun  in  previous  years  on  destructive  insects 
affecting  vegetable  and  other  truck  crops,  including  small  fruits, 
was  continued  during  the  y ear.  An  extensive  and  valuable  report  on 
the  subject  of  the  principal  insects  that  have  recently  been  injurious 
to  vegetable  crops  has  been  prepared  by  Mr.  Chittenden,  and  issued 
as  Bulletin  No.  33  (new  series).  Among  the  insects  considered  are 
species  which  affect  cabbage  and  other  crucifers,  the  list  including 
besides  many  very  destructive  forms,  a  new  cabbage  looper,  a  new 
root-louse  affecting  the  same  plant,  and  a  flea- beetle  not  previously 
identified  with  attack  on  cabbage.  The  results  of  observations  on 
the  more  injurious  insects  affecting  late  cabbage  point  out  the  value 
of  cleaner  farming  methods.  A  number  of  insects  injurious  to  beans, 
peas,  and  other  leguminous  food  crops  were  given  considerable  atten- 
tion, and  the  new  facts  discovered  in  the  life  histories  of  some  of 
them  are  of  value  in  suggesting  means  of  control. 

Several  insects  affecting  sugar  and  table  beets  have  recently  come 
under  notice,  including  a  destructive  leaf -beetle  that  has  hitherto  not 
been  much  studied. 

The  potato-stalk  weevil  has  been  given  considerable  attention,  and 
it  has  very  recently  been  ascertained  that  a  related  species  injuriously 
affects  tobacco  in  Texas,  and  a  third  attacks  and  injures  that  crop  in 
Florida. 
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A  new  insect  enemy  of  carrot  and  celery  attracted  attention  in  New 
York  State,  this  being  the  first  time  that  it  has  been  known  in  inju- 
rious numbers  in  the  United  States,  although  it  has  been  present  in 
Canada  for  some  time.  It  is  an  important  pest,  and  will  probably 
in  time  become  a  serious  drawback  to  the  cultivation  of  the  plants 
mentioned,  as  well  as  parsnip  and  other  umbelliferous  crops. 

Numerous  injurious  flea-beetles  were  the  subject  of  special  study, 
as  were  other  insects  affecting  several  vegetables.  Among  the  latter 
is  an  asparagus  miner  which  injures  the  stalks  of  that  plant. 

Many  of  the  more  injurious  insect  enemies  of  small  fruits  have 
recently  attracted  attention  and  have  been  studied.  The  list  includes 
the  brown  strawberry  spanworm,  all  of  the  more  destructive  leaf- 
rollers,  the  raspberry  gouty  gall,  the  strawberry  weevil  and  root- 
worms,  and  certain  species  of  false  worms,  or  "slugs,"  the  larva  of 
sawflies,  which  affect  the  same  and  related  plants. 

WORK   OX   THE   MEXICAN   COTTON   BOLL   WEEVIL. 

The  work  on  the  Mexican  boll  weevil  reported  in  1901  has  been 
continued,  and  has  the  present  season  been  very  greatly  increased  by 
the  liberal  appropriation  of  Congress  for  the  purpose,  $20,000  being 
specifically  appropriated  for  the  boll- weevil  investigation.  The  work 
during  the  winter  and  the  present  season  has  been  given  a  very  prac- 
tical status.  In  other  words,  two  field  demonstrations  are  being  con- 
ducted on  cotton  plantations  of  200  acres  and  125  acres,  respectively, 
under  the  control  and  direct  management  of  agents  of  this  Division, 
to  demonstrate  that  by  proper  methods  the  damage  from  the  boll 
weevil  can  be  so  reduced  as  not  to  be  a  serious  menace  to  the  produc- 
tion of  this  important  staple  in  the  region  in  Texas  already  invaded 
by  the  weevil.  The  spring  and  early  summer  operations  on  this  planta- 
tion are  most  promising,  and  we  hope  that  an  important  demonstration 
of  this  kind  will  have  a  decided  effect  in  influencing  planters  generally 
in  Texas  to  follow  the  methods  which  earlier  study  and  experimentation 
of  this  office  have  demonstrated  to  be  effective.  This  investigation 
is  one  of  very  great  importance  on  account  of  the  probability  of  the 
ultimate  future  spread  of  the  Mexican  boll  weevil  into  the  adjoining 
cotton  State  of  Louisiana,  and  thence  across  the  cotton  belt  east  of 
the  Mississippi.  Fortunately,  so  far  it  is  still  confined  to  Texas;  but 
it  will  probably  be  impossible,  in  view  of  its  wide  range  in  Texas,  to 
prevent  its  ultimate  spread  eastward.  It  is  therefore  capable  of 
becoming  one  of  the  most  destructive  insects  in  America,  and  the 
investigation  will  be  carried  on  the  present  year  and  continued  with 
the  full  realization  of  the  importance  of  the  subject. 

WORK   ON   THE    CODLING  MOTH   IN   THE   NORTHWEST. 

The  work  done  on  the  codling  moth  in  the  Northwest  on  the  lines  given 
in  the  report  of  1901  has  been  continued  with  very  satisfactory  results. 
A  preliminary  report  of  this  work  has  been  made  in  Bulletin  No.  30 
(new  series)  of  this  office,  and  more  detailed  account  is  now  going 
through  the  press  as  Bulletin  No.  35  (new  series).  The  work  the 
present  year  will  be  of  a  very  practical  character.  Demonstration 
work  is  now  being  conducted  to  show  that  it  is  possible  to  prevent 
much  of  the  damage  which  is  now  annually  suffered  from  the  codling 
moth. 
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WORK   ON   INSECTS   INJURIOUS   TO    STORED   PRODUCTS. 

Insects  of  this  class  appear  to  be  increasing  their  ravages.  The 
Mediterranean  flour  moth,  which  is  in  many  respects  the  most  trouble- 
some of  all  insects  that  affect  stored  cereals,  and  is  particularly  harm- 
ful in  flouring  mills,  was  reported  as  present  and  injurious  in  mills 
in  new  localities  in  California,  and  in  Michigan,  Wisconsin,  and 
Minnesota. 

The  Angoumois  grain  moth  has  also  increased  in  injuriousness  in 
numbers  of  States,  and  particularly  northward  and  in  California. 

The  cigarette  beetle  has  been  very  injurious  during  the  past  year, 
and  was  still  more  destructive  the  past  season.  As  a  result  of  fre- 
quent inquiry  for  remedies,  thorough  investigations  were  conducted 
by  an  assistant  of  this  office  with  the  bisulphid  of  carbon,  and  so  much 
of  value  was  learned  that  the  results  were  incorporated  in  an  article 
on  the  subject  and  a  Farmers'  Bulletin  for  general  distribution. 

An  exotic  cabinet  beetle  (Dermestes  cadaverinus  Fab.)  made  its 
appearance  in  abundance  in  silkworm  cocoons  from  China,  and  did 
much  injury  to  silk  in  New  Jersey.  It  also  caused  much  damage  to 
domestic  tanned  leather,  its  presence  in  a  warehouse  in  New  York  City 
being  traceable  to  the  introduction  of  foreign  hides.  It  seems  prob- 
able that  it  has  obtained  a  foothold  in  this  country,  but  it  can  be 
exterminated  with  the  cooperation  of  all  who  are  troubled  by  its  rav- 
ages. In  the  treatment  of  all  of  the  insects  which  have  been  men- 
tioned, and  others  which  affect  stored  produce,  the  bisulphid  of  carbon 
remedy  has  been  usually  employed;  but  recently  experiments  have 
been  made  with  hydrocyanic-acid  gas,  and  it  may  be  that  this  remedy 
will  in  the  course  of  time  be  found  to  be  more  valuable  in  the  treat- 
ment of  many  such  insects,  except  with  seed  material. 

WORK   ON  INSECTS  AFFECTING   GREENHOUSE   AND   OTHER   ORNA- 
MENTAL PLANTS. 

Work  begun  in  previous  years  on  this  class  of  insect  pests  has  been 
continued.  Several  species  affecting  roses,  hitherto  not  known  as 
noxious  to  this  plant,  have  been  under  particular  observation.  Sev- 
eral species  of  thrips  have  been  unusually  numerous,  and  some  work 
has  been  done  on  them,  more  especially  with  remedies.  An  insect 
known  as  the  bulb  mite,  which  attacks  living  healthy  tissue  and  aids 
in  the  spread  of  diseased  conditions,  has  caused  great  damage  for  a 
number  of  years  in  greenhouses  to  bulbs,  as  lily,  orchid,  and  amaryl- 
lis.  It  has  lately  been  ascertained  that  this  insect  prevents  the  union 
in  grafts  of  pecan,  hickory,  and  other  nut  trees. 

WORK   ON  INSECTS  INJURIOUS   TO   CITRUS  TREES  AND   FRUITS. 

The  article  on  the  citrus  insects  published  in  the  Yearbook  of  this 
Department  for  1900  and  based  in  part  on  investigations  made  in 
California  in  the,  summer  of  that  year  is  about  to  be  issued  as  a 
Farmers'  Bulletin,  to  give  wider  currency  to  the  information  con- 
tained and  to  be  more  available  as  a  means  of  answering  the  constant 
requests  for  information  on  the  subject  covered.  In  his  explorations 
of  Japan  and  China  the  writer  gave  special  attention  to  the  insect 
enemies  of  the  citrus  fruits  grown  throughout  central  and  southern 
Japan  and  southern  China,  the  British  Straits  Settlements,  and  Java, 
collecting  and  determining  the  common  scale  pests  and  other  insect 
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enemies  of  these  plants  in  the  countries  named.  The  general  report 
on  this  trip  will  contain  a  description  of  the  citrus  enemies  discovered 
and  studied,  and  will  have  a  special  importance  in  view  of  the  greater 
likelihood  of  the  importation  of  citrus  stock  from  the  countries  named 
in  future  on  account  of  our  closer  political  relations  with  them. 

WORK  ON  INSECTS  IN  THEIR  DIRECT  RELATION  TO  THE  HEALTH  OP  MAN. 

The  question  of  insects  as  conveyers  of  disease  to  human  beings,  and 
more  particularly  in  the  rural  districts,  has  been  the  subject  of  special 
research  for  the  past  three  years.  A  popular  article  by  Dr.  Howard 
on  this  topic  was  published  in  the  Yearbook  for  1901,  and,  owing  to 
the  great  demand  for  information  on  this  subject,  this  article  was 
republished  as  a  Farmers'  Bulletin.  Since  its  issuance  in  the  latter 
form  an  average  of  between  20  and  30  letters  per  day  have  been 
received  requesting  information  on  this  subject  and  were  answered 
by  the  bulletin  mentioned.  This  work  covers  more  particularly  the 
insects  concerned  as  carriers  of  malaria,  in  which  certain  mosquitoes 
plajT  the  most  important  role,  and  typhoid  fever,  which  is  disseminated 
by  the  house  fly  and  related  insects.  The  more  important  insect  trans- 
mitters of  disease  have  been  studied  or  are  under  investigation,  but 
we  are  in  frequent  receipt  of  material  from  this  and  other  countries 
which  shows  that  there  are  still  many  insects  which  require  study, 
and  this  work  will  be  prosecuted  actively  in  the  future. 

UNCLASSIFIED   WORK   ON   INJURIOUS  INSECTS. 

During  the  last  fiscal  year  investigations  were  taken  up  on  supposed 
insect  damage  to  the  cocoanut-palm  industry  in  Cuba.  More  recently 
we  have  had  considerable  correspondence  with  persons  largely  inter- 
ested in  the  growing  of  these  palms  in  Florida  and  in  British  Honduras. 
As  a  result,  an  article  has  been  prepared  on  the  principal  insects 
which  act  as  disseminators  of  the  trouble  which  is  locally  termed 
"fever,"  and  which  appears  to  be  due  to  a  fungous  disease.  It 
includes  valuable  suggestions  based  on  reports  received  from  prac- 
tical growers  as  to  the  best  methods  for  the  prevention  of  the  dissemi- 
nation of  the  disease. 

In  the  fiscal  year  which  ended  June  30,  1901,  a  popular  account  of 
the  principal  insect  enemies  of  growing  wheat  was  published,  and 
during  the  same  year  an  extensive  account  of  two  very  destructive 
insects  which  affect  cereal  and  forage  as  well  as  truck  crops  (the  fall 
ariny  worm  and  the  variegated  cutworm)  was  completed  and  made 
public.  Certain  minor  insects  which  attack  cereals  have  been  taken 
up  in  connection  with  other  work,  the  list  including  the  xery  injurious 
corn  root- worms,  the  lesser  corn  stalk-borer,  and  a  species  of  corn 
bill-bug  new  to  science.  An  extensive  account  of  the  Southern  grain 
louse  (Toxoptera  graminum)  which  was  destructive  in  Texas  to  wheat 
and  some  other  cereals  the  same  year,  was  prepared  and  is  now  ready 
for  publication.  A  field  agent  of  this  office  has  been  engaged  to 
investigate  some  of  the  insects  which  injuriously  affect  the  stems  of 
the  small  grains.  Little  of  this  work,  however,  has  been  done  during 
the  present  fiscal  year,  and  the  above  brief  mention  of  the  facts  is 
sufficient  for  present  purposes. 

Some  investigations  were  conducted  with  a  view  to  the  ascertaining 
of  methods  of  control  for  certain  insect  enemies  of  mushrooms,  and 
a  report  on  this  subject  is  available  for  publication. 
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Another  very  important  line  of  work  is  the  maintenance  of  records 
of  the  feeding  and  other  habits  of  injurious  insects  received  from  cor- 
respondents, field  agents,  and  others,  and  which  are  sent  in  for  iden- 
tification and  for  information  in  regard  to  the  best  means  of  control. 
It  is  frequently  found  necessary,  that  we  may  judge  of  their  status  as 
pests  and  be  better  able  to  indicate  the  most  vulnerable  point  of 
attack,  to  rear  these  insects,  and,  where  possible,  to  ascertain  their 
full  life  histories  from  egg  to  adult.  During  the  fiscal  year  226  species 
not  hitherto  studied  at  this  Department  were  given  more  or  less  study, 
and  the  catalogue  number  of  our  biological  series  thus  studied  now 
reaches  9,667,  this  number  being  the  accumulation  from  1881  to  date. 

A  prominent  feature  of  this  work  is  the  preparation  of  material 
obtained  from  various  sources  for  purposes  of  exhibition,  for  perma- 
nent storage  in  the  United  States  National  Museum,  for  exchange 
with  other  institutions  in  this  and  other  countries,  and  for  illustra- 
tion and  description.  When  insects  that  have  not  hitherto  been 
studied  or  are  imperfectly  known  are  obtained  in  their  different  stages, 
illustrations  are  prepared  for  use  in  the  preparation  of  articles  on 
them. 

EXPERIMENTAL    WORK  WITH    INSECTICIDES. 

During  the  year  a  considerable  number  of  experiments  with  insec- 
ticides and  other  methods  of  controlling  insect  depredations  have 
been  conducted.  A  great  many  insecticide  substances  are  constantly 
being  exploited  in  advertising  columns  of  journals  and  papers,  and 
many  of  these  come  to  this  office  for  experimental  examination  and 
test  either  from  purchasers  or  the  manufacturers.  Most  of  these  are 
of  very  little  value,  or  are  combinations  of  old  and  well-known  insec- 
ticide substances,  sold,  however,  as  a  rule,  under  their  new  form  at 
quadruple  or  many  times  their  real  value.  The  cooperation  of  the 
Chemist  of  the  Department  has  been  often  asked  to  determine  the 
composition  of  these  substances.  The  necessity  of  work  of  this  sort 
having  been  frequently  brought  to  his  notice,  the  Chemist  has  estab- 
lished a  special  section  for  insecticide  analysis  and  investigation  in 
cooperation  with  the  Division  of  Entomology,  and  during  the  year  a 
large  series  of  examinations  of  common  insecticide  substances  has 
been  made  from  materials  collected,  for  the  most  part  in  open  market. 
We  have  been  assisted  in  the  purchase  of  material  by  the  entomolo- 
gists of  various  experiment  stations  and  by  private  individuals,  the 
effort  having  been  made  to  get  the  insecticide  materials  over  a  wide 
range  of  country,  so  that  the  analysis  would  represent  material  under 
the  identical  conditions  in  which  it  would  be  purchased  by  the  farmer 
or  fruit  grower. 

To  determine  the  feasibility  of  eradicating  household  insects  by 
fumigation  with  hydrocyanic-acid  gas,  several  valuable  experimental 
operations  have  been  conducted  with  the  result  of  the  establishment 
of  the  complete  practicability  of  disinfecting  houses  by  this  means. 
The  latter  has  already  been  given  considerable  publicity  in  the  daily 
press,  and  the  methods  are  fully  detailed  in  Circular  No.  46  (second 
series)  of  this  office.  It  has  been  demonstrated  that  this  poisonous 
gas  can  be  used  without  risk  to  human  life  if  the  operation  is  carried 
on  with  proper  precautions,  but  no  one  is  advised  to  undertake  it 
without  having  fully  acquainted  himself  with  the  steps  in  the  process 
as  indicated  in  the  publication  cited. 
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WORK   ON   THE   GEOGRAPHICAL   DISTRIBUTION   OF    INJURIOUS   INSECTS 
IN   THE   UNITED    STATES. 

During  the  past  fiscal  year  it  lias  been  learned  that  a  number  of 
insects  have  been  introduced  in  this  country,  and  in  reports  which 
have  been  published  in  regard  to  them  their  distribution  abroad  and 
their  present  habitat  in  this  county  have  been  carefully  defined,  and 
from  this  data  the  probable  future  spread  has  been  indicated.  The 
work  of  mapping  the  distribution  of  the  most  destructive  native  as 
well  as  introduced  species  has  been  continued.  This  is  a  work  that 
will  require  considerable  time  before  its  final  completion.  Meanwhile 
a  careful  record  is  being  kept  of  reports  received  from  correspondents 
and  from  experiment  station  entomologists  and  other  practical  work- 
ers throughout  the  country,  so  that  data  are  available  when  desired 
on  the  known  distribution  of  any  prominent  injurious  species.  From 
time  to  time  inquiries  are  made  in  regard  to  these  matters  from  various 
practical  economic  workers,  and  our  lists  are  found  indispensable  for 
the  purpose. 

APICULTURAL   INVESTIGATIONS. 

In  apiculture  the  work  included  an  importation  of  select  breeding 
queens  from  Italy  and  smaller  importations  from  Austria  and  Cyprus. 
These  were  forwarded  to  experiment  stations  and  to  bee  raisers  in  dif- 
ferent sections  of  the  country.  Favorable  reports  have  been  received, 
notably  in  the  case  of  a  southern  California  bee  keeper  whose  honey 
crop  during  the  year  was  38  tons.  He  stated  that  while  black  bees 
were  doing  nothing  the  Cyprians  from  the  Department  importation 
gathered  a  fair  crop,  while  the  best  Italians  of  his  own  raising  got 
only  half  as  much.  Various  crosses  were  made  between  these  races 
and  some  promising  strains  secured,  one  result  being  that  the  irrita- 
bility of  some  excellent  honey  gatherers  can  be  modified  by  using 
males  of  gentler  races  in  the  crosses.  Further  data  regarding  honey- 
producing  plants,  their  distribution,  times  of  blossoming,  and  amounts 
and  qualities  of  the  yield  have  been  collected.  Practical  tests  of  vari- 
ous systems  and  devices  for  rearing  queen  bees  have  been  made.  In 
this  connection  a  queen-rearing  nucleus  hive,  which  promises  excel- 
lent results,  both  in  the  rearing  of  queens  and  the  wintering  of  sur- 
plus queens,  has  been  devised.  Experiments  in  connection  with  out- 
door wintering  were  also  repeated. 

TECHNICAL   WORK. 

Nearly  all  of  the  various  expert  employees  connected  with  this  office 
are  specialists  in  certain  orders  or  smaller  groups  of  insects,  and  are 
obliged  each  year  to  devote  much  time  to  the  identification  of  speci- 
mens for  experiment  station  entomologists  and  others  throughout  the 
country,  and  even  abroad,  who  have  not  access  to  libraries  or  large 
collections.  This  work  is  carried  on  niainty  through  correspondence, 
and,  as  indicated  in  previous  reports  of  the  Entomologist,  makes  prac- 
tically no  showing  in  the  output  of  the  Division.  It  is,  however,  a 
necessity,  and  of  great  practical  value  in  facilitating  the  work  of  those 
who  need  such  assistance  before  they  can  write  or  publish  understand- 
ingly  with  regard  to  the  destructive  insects  which  the}'  have  under 
observation.  Mention  has  been  made  under  the  title  of  "Work  on 
scale  insects"  of  the  determinations  of  material  in  that  group  of 
insects. 
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A  group  of  injurious  mites  containing  about  20  species,  the  Tyro- 
glyphidas,  has  been  the  subject  of  special  study  by  one  of  the  office 
experts,  and  a  report  will  be  available  in  a  few  months,  to  be  issued 
as  a  bulletin  of  the  technical  series  of  this  Division.  Nearly  all  of 
these  insects  have  been  introduced  from  Europe,  and  are  for  the  most 
part  very  minute  in  size,  and  have  required  very  careful  study  for 
their  identification  and  separation  into  species.  They  attack  princi- 
pally stored  products,  both  animal  and  vegetable,  such  as  cheese  and 
ham  and  various  seeds,  and  are  frequently  pests  in  granaries,  ware- 
houses, flouring  mills,  and  similar  buildings  where  perishable  material 
is  stored.  One  of  these,  worthy  of  particular  mention,  is  an  enemy 
to  figs  and  prunes,  dried  and  while  drying,  and  has  recently  been  dis- 
covered in  California.  Another,  the  bulb  mite,  has  been  already  men- 
tioned in  the  consideration  of  work  on  greenhouse  pests.  Still  another 
species  is  a  serious  mushroom  pest,  while  others  injure  the  roots  of 
various  plants.  As  a  rule,  these  insects  affect  plants  propagated 
under  artificial  conditions,  and  are  more  abundant  on  plants  of  weak 
growth.  The  species  which  affect  stored  material  can  be  successfully 
treated  by  fumigation  with  bisulphid  of  carbon  or  li37drocyanic-acid 
gas,  but  as  yet  no  practical  economic  treatment  has  been  devised  for 
some  of  the  forms  which  affect  living  plants. 

BIBLIOGRAPHICAL   WORK. 

The  preparation  of  indexes  to  the  more  important  contributions  on 
American  economic  entomology  has  been  continued  as  in  previous 
years ;  and  Part  VIII  of  a  series  covering  this  subject  will,  it  is  expected, 
be  ready  for  publication  by  January  1,  1903.  There  is  now  in  process 
of  publication  an  index  to  the  first  thirty  general  bulletins  (new  series) 
of  this  office. 

CORRESPONDENCE. 

The  correspondence  for  the  fiscal  year  ended  June  30,  1901,  was 
greater  than  ever  before  in  the  historj7  of  the  Division,  necessitating 
the  writing  of  about  8,500  letters  in  answer  to  inquiries  regarding 
noxious  insects,  in  addition  to  others  that  were  answered  by  circulars, 
printed  or  mimeographed.  To  reduce  the  number  of  letters  to  be 
answered  by  dictation,  we  have  prepared  and  published  during  the 
year  eight  circulars  and  five  Farmers'  Bulletins.  Nevertheless,  about 
as  many  letters  as  written  the  previous  year  were  sent  out,  and  the 
answering  of  correspondence  by  circulars  has  also  greatly  increased, 
demanding  at  the  present  writing  nearly  the  entire  time  of  one  clerk 
of  this  office.  The  work  of  preparing  additional  circulars  is  being 
continued,  and  it  is  planned  that  at  least  an  equal  number  of  publi- 
cations of  this  nature  and  Farmers'  Bulletins  will  be  issued  during 
the  coming  fiscal  year. 

PROPOSED  WORK  FOR  THE  FISCAL  YEAR  1903. 

The  work  for  the  fiscal  year  of  1903  will  be  a  continuation  of  the 
investigations,  described  in  the  foregoing  pages,  now  in  progress.  The 
important  boll-weevil  work  in  Texas  will  be  especially  developed  along 
the  lines  of  practical  field  demonstration.  The  opportunity,  however, 
will  offer  in  the  fall,  when  the  season's  work  in  the  field  is  over,  to 
make  some  very  desirable  explorations  in  Mexico,  which  will  occupy 
the  attention  of  two  of  our  special  agents;  and  important  biological 
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and  life-history  studies  will  be  made  in  Texas,  the  present  range  of 
the  insect  carefully  mapped,  and  the  means  of  possibly  checking- 
its  further  spread  determined.  The  work  with  the  codling  moth  in 
the  Northwest  will  be  continued  in  accordance  with  present  plans, 
and  will  be  made  the  subject  of  a  special  report,  which  will  be  pub- 
lished as  a  bulletin  of  this  office.  The  special  work  with  the  grass- 
hopper fungus  will  be  continued  through  the  summer,  and  if  results 
warrant  will  be  given  a  f urther  test  next  year  to  fully  determine  its 
value.  The  many  lines  of  work  with  foreign  insects  and  importa- 
tions will  be  extended  and  continued.  No  effort  will  be  omitted  to 
establish  and  disseminate  the  Asiatic  enemy  of  the  San  Jose  scale. 
The  cooperation  of  the  leading  experiment  stations  throughout  the 
country  has  been  promised,  and  the  beetles  have  multiplied  to  such 
an  extent  in  the  breeding  cages  on  the  Department  grounds  that 
it  has  alread}'  been  possible  to  begin  sending  out  batches  to  station 
officials.  These  beetles  will  be  sent  to  many  places  in  the  Eastern 
United  States  this  fall  and  given  careful  attention  during  the  autumn 
and  winter,  and  the  work  of  spreading  this  useful  beetle  will  be  con- 
tinued the  following  summer.  In  the  same  way  the  Austrian  ladybird 
enemy  of  plant  lice  will  be  sent  out  in  batches  to  different  States  this 
fall,  and  will  be  followed  up  b}T  similar  work  the  following  year.  The 
same  may  be  said  of  the  other  parasitic  enemies  which  we  are  attempt- 
ing to  establish  in  California  for  the  benefit  of  fruit  growers.  New 
work  of  this  kind  will  also  be  taken  up,  special  attention  being  given, 
among  other  things,  to  the  European  enemies  of  the  gips3T  moth  and 
the  brown-tail  moth.  The  great  interest  aroused  throughout  the 
country  in  mosquito  investigation  and  methods  for  their  extermina- 
tion will  be  taken  advantage  of  to  encourage  communities  everywhere 
to  take  hold  vigorously  of  this  problem.  Assistance  will  be  rendered 
by  this  office,  by  advice  and  the  sending  of  published  descriptions  of 
methods  and  by  personal  inspection  where  feasible  and  necessaiy. 
The  role  played  by  these  and  other  insects  as  conveyers  of  disease, 
which  has  been  under  investigation  for  a  number  of  years  past,  will 
be  continued,  its  importance  demanding  for  it  all  the  time  and  force 
available.  The  general  work  of  investigation  of  insect  enemies  of 
grains  and  fruits  will  be  continued,  covering  both  the  cereals  of  the 
Northern  States  and  the  crops  especially  appertaining  to  the  South, 
such  as  sugar  cane,  cotton,  rice,  and  tobacco. 

The  general  subject  of  insects  affecting  vegetable  crops  will  be  inves- 
tigated from  time  to  time  on  the  line  of  work  that  has  been  done  in 
past  years  under  this  head.  As  soon  as  certain  observations  which  are 
now  under  way  on  the  life  histories  of  certain  insects  affecting  aspar- 
agus are  finished,  a  popular  account,  as  complete  as  possible,  will  be 
prei)ared  on  all  insects  of  this  class.  This  work  will  be  followed,  it 
is  planned,  by  a  similar  consideration  of  the  principal  insect  enemies 
of  beans,  peas,  and  other  edible  leguminous  crop  plants.  Some  of  the 
insects  which  attack  cabbage  and  other  cruciferous  crops,  and  melons, 
squashes,  and  other  cucurbits,  are  extremel}~  difficult  to  combat. 
Arrangements  have  therefore  been  made  to  carry  on  experiments  look- 
ing toward  better  means  of  controlling  some  of  the  more  important 
insect  enemies  of  these  two  classes  of  vegetable  crops.  New  insect 
enemies  of  truck  crops  are  constantly  being  discovered  and  will  be 
studied  as  opportunity  offers  and  necessity  requires.  Insects  which 
attack  small  fruits  will  be  studied,  as  in  previous  years,  and  experi- 
ments will  be  undertaken  to  devise  new  methods  of  controlling  them. 

The  work  for  1003  on  the  insect  enemies  of  forest  and  forest  prod- 
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nets  will  be  continued.  The  special  new  investigations  which  it  is 
proposed  to  undertake  are  a  study  of  the  insect  enemies  of  Eastern, 
Southern,  and  Western  pine  forests,  to  determine  if  possible  the  pri- 
mary causes  of  the  serious  insect  damage  now  being  done  to  pine  tim- 
ber of  the  western  sections  of  North  Carolina  and  South  Carolina, 
northern  Georgia,  southern  Florida,  the  white  pine  or  silver  pine  of 
northern  Idaho,  the  Monterey  pine  of  California,  and  the  pines  of 
Arizona  and  Colorado.  It  is  proposed  to  have  the  regions  designated 
given  a  preliminary  survey  to  determine  existing  conditions  and  then 
to  establish  in  favorable  sections  assistants  to  carry  on  experiments 
and  make  special  observations.  This  work  will  be  done  in  coopera- 
tion with  the  Bureau  of  Forestry.  It  is  expected  that  by  the  close  of 
this  year  it  will  be  possible  to  have  a  report  readj-  for  publication  on 
the  principal  pine  insects  of  North  America,  which  will  include  brief 
popular  descriptions  of  the  more  important  insects,  with  illustrations 
and  recommendations  for  preventing  losses. 

The  shade-tree  insects  which  have  been  mentioned  in  the  portion  of 
this  report  on  the  work  conducted  during  the  fiscal  year  1902  will 
undoubtedly  increase  their  range  in  coming  years  as  they  have  in  the 
past,  and  we  anticipate  great  trouble  from  them.  These  species  are 
the  gipsy  moth,  brown-tail  moth,  and  perhaps  the  elm  leaf-beetle,  which 
is  gradually  spreading  westward  and  southward,  the  European  leop- 
ard moth,  the  bronze  birch  borer,  and  the  willow  and  poplar  curculio. 
Some  of  these  boring  insects  can  be  treated  successfully,  but  others 
are  difficult  to  combat  and  can  not  be  reached  b}T  means  of  insecti- 
cides. Such  being  the  case,  experiments  will  be  necessary  for  new 
methods  of  controlling  them. 

Among  insects  which  affect  ornamental  plants,  those  which  injure 
roses  grown  out  of  doors  and  under  glass  will  be  made  the  subject  of 
special  study,  and  a  popular  publication  on  these  pests  is  in  course  of 
preparation. 

Such  thorough  investigations  have  alreadj7  been  conducted  on  insects 
which  affect  stored  cereals  and  similar  food  products  that  it  is  not 
anticipated  much  study  will  be  necessitated  in  this  line;  but  there  is 
one  pest,  the  Mediterranean  flour  moth,  which  may  sooner  or  later 
demand  further  attention,  as  it  is  rapidly  spreading.  It  is  perhaps 
only  a  matter  of  a  few  years  when  it  will  be  found  in  all  of  the  prin- 
cipal cereal-producing  States  in  this  country,  if  indeed  it  has  not 
already  reached  them. 

It  is  proposed  the  next  year  to  endeavor,  in  cooperation  with  the 
Division  of  Statistics,  to  collect  statistics  regarding  the  yield  of  honey 
in  sections,  in  order  to  furnish  crop  reports  which  shall  aid  in  steady- 
ing prices  of  apiarian  products.  Further  importations  of  valuable 
races  for  testing  will  be  made.  An  experiment  in  the  mating  of  queen 
bees  in  confinement  has  been  devised  and  will  be  carried  on.  The 
rapid  extraction  of  honey  from  combs  is  a  great  desideratum  in 
large  commercial  apiaries,  and  it  is  thought  that  experiments  may 
develop  a  method  of  facilitating  this.  In  former  years  artificial  queen 
ceils  readily  removable  for  insertion  in  queenless  colonies  have  been 
devised  and  experimented  with.  It  is  proposed  to  determine  by  a 
final  test  the  best  material  to  be  used  as  a  commercial  aid  to  queen 
breeders.  The  extra  early  rearing  of  queens  and  drones  will  be  made 
the  subject  of  careful  experiment. 

The  silk  investigations  authorized  by  the  last  Congress  have  already 
been  commenced.  Miss  Henrietta  A.  Kelly  has  been  employed  as 
special  agent  in  silk  culture  in  the  South,  and  is  charged  with  the 
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preparation  of  a  manual  of  instructions  which  it  is  expected  will  be 
ready  for  publication  and  distribution  this  fall.  She  will  also  look 
over  the  ground  and  select  suitable  locations  for  model  silk  planta- 
tions and  rearing  establishments  which  may  serve  as  schools  of  instruc- 
tion, where  interested  persons  and  others  may  come  and  acquire 
familiarity  with  all  the  steps  in  the  care  of  caterpillars  and  the  han- 
dling of  cocoons.  The  Entomologist,  Dr.  Howard,  in  his  European 
trip,  is  giving  special  attention  to  the  silk  industry  of  Southern  France 
and  Italy,  studying  especially  the  methods  of  reeling  silk  and  silk 
manufacturing  establishments.  He  will  also  arrange  for  the  purchase 
of  "seed,"  or  silkworm  eggs,  which  can  be  relied  upon  as  free  from 
disease,  and  also  negotiate  for  the  importation  of  mulberry  stock. 

PLANS  OF  WORK  RECOMMENDED  FOR  1904. 

By  the  organization  of  the  work  in  entomology  of  the  Department 
of  Agriculture  on  the  lines  of  a  bureau,  as  indicated  for  this  }Tear,  it 
is  expected  to  very  largely  extend  and  develop  the  practical  work 
being  done  in  the  study  of  injurious  insects.  The  work  of  this  Divi- 
sion has  grown  very  rapidly  during  the  last  few  years,  but  is  capable 
of  very  much  greater  development.  An  organization  on  the  lines  of 
a  bureau  is  already  in  practical  operation,  the  work  of  the  office  being 
divided  into  a  number  of  distinct  departments,  in  various  instances 
receiving  specific  appropriations.  The  plan  of  the  new  organization 
indicates  the  subdivision  of  the  work  in  entomology  which  it  has  been 
decided  to  make.  Many  important  fields  of  investigation  have 
remained  unworked  in  the  past  for  lack  of  funds  and  expert  assistance. 
If  the  plans  made  for  the  bureau  organization  meet  with  approval 
and  receive  the  sanction  of  Congress,  it  is  proposed  to  prosecute  work 
over  the  whole  field  of  applied  entomology  in  America,  as  described 
under  the  different  sections  of  the  classification  recommended. 

ORGANIZATION   OF   WORK   IN    PROPOSED   BUREAU   OF   ENTOMOLOGY. 

The  following  is  the  plan  of  organization  of  work  in  the  proposed 
Bureau  of  Entomology : 

Field  crop  insect  investigations: 

(a)  Southern  section — cotton,  tobacco,  sugar  cane. 

(b)  Northern  section — cereals  and  forage  plants. 
Fruit  insect  investigations: 

(a)  Northern  section — orchard  fruits,  deciduous. 

(b)  Southern  section — citrus  and  other  tropical  fruits. 
Small  fruit  and  truck  crop  insect  investigations. 

Forest  and  forest  product  insect  investigations. 
Insecticide  and  insecticide  machinery  investigations: 

(a)  Section  of  field  operations  and  experiments. 

(b)  Section  of  chemical  analyses  and  tests. 
Investigations  of  insects  affecting  stored  products. 

Investigations  of  insects  in  relation  to  disease  of  man  and  animals,  and  as  animal 

parasites. 
Special  insect  investigations — miscellaneous  work: 

(a)  Section  for  the  investigation  and  introduction  of  beneficial  insects,  and 

quarantine  work. 

(b)  Section  for  fungous  and  other  diseases  of  insects. 

( <?)  Section  for  special  insect  investigations — emergency  work  and  unclassified. 
Insect  laboratory,  collections,  and  experimental  garden. 
Apicultural  investigations. 
Sericultural  investigations. 
Librarian  and  bibliographer. 
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FIELD   CROP   INSECT   INVESTIGATIONS. 

It  is  proposed  to  make  two  sections  for  this  work: 

(a)  A  Southern  section  will  have  special  charge  of  the  insect  enemies 
of  cotton,  tobacco,  and  sugar  cane,  and  will  include  the  work  now 
being  done  under  the  specific  boll  weevil  appropriation.  The  boll 
weevil  work  will  be  carried  on  in  the  same  general  lines  now  in  prog- 
ress for  1903.  The  agents  engaged  in  the  cotton  boll  weevil  work  can, 
however,  from  time  to  time,  make  studies  and  achieve  valuable  results 
with  other  insect  enemies  of  cotton,  and  also  of  the  other  Southern 
staples  mentioned. 

(b)  A  Northern  section  will  be  devoted  to  the  study  of  insect  enemies 
of  cereals  and  forage  plants,  a  field  of  the  greatest  importance,  which 
heretofore  we  have  been  able  to  cover  only  in  a  very  f ragraentary  way 
by  the  occasional  employment  of  special  field  agents  to  make  investi- 
gations of  particular  insect  pests  of  such  plants.  We  hope  to  employ 
an  expert  investigator  who  shall  devote  his  entire  time  to  this  field  of 
inquiry,  and  to  equip  him  with  sufficient  assistants  and  funds  to  carry 
out  desirable  investigations. 

FRUIT   INSECT   INVESTIGATIONS. 

Two  sections  are  recommended  for  this  field  of  inquiry: 

(a)  A  Northern  section  relating  to  the  deciduous  orchard  fruits, 
which  shall  include  the  work  now  being  done  in  the  Northwest  on 
the  codling  moth,  and  in  addition  work  on  all  the  other  insect  enemies 
of  the  apple,  as  well  as  the  other  deciduous  fruits  of  America. 

(b)  A  Southern  section  devoted  to  the  study  of  the  insect  enemies 
of  citrus  and  other  tropical  fruits.  This  last  field,  formerly  a  very 
important  one  in  the  entomological  work  of  the  Department,  has  been 
practically  neglected  for  several  years,  with  the  exception  of  the 
investigations  made  in  California  by  the  writer  in  1900.  It  is  desired 
to  have  a  capable  expert  take  charge  of  a  continuous  investigation  of 
the  insect  enemies  of  all  subtropical  and  tropical  fruits,  and  give 
such  direction  and  superintendence  to  work  in  the  new  tropical  pos- 
sessions as  shall  be  required  of  this  office.  The  importance  of  the 
subjects  warrants  the  devotion  of  a  sufficient  sum  to  this  work  to 
enable  practical  field  investigations  to  be  made  and  the  publication 
of  the  results  in  the  form  of  bulletins  and  circulars. 

SMALL   FRUIT   AND   TRUCK    CROP   INSECT   INVESTIGATIONS. 

This  field  of  investigation  has  been  actively,  covered  in  the  past  by 
this  office,  but  it  is  possible  to  very  much  extend  the  work  by  placing 
it  more  directly  under  the  control  of  the  present  expert  in  charge, 
and  make  it  possible,  by  the  establishment  of  larger  experimental 
grounds,  to  carry  out  the  investigations  systematically  and  over  the 
entire  field.  Among  the  special  subjects  on  which  investigations  will 
have  to  be  made  in  the  near  future  are  the  insects  injuriously  affect- 
ing the  sugar  beet,  a  work  that  is  necessary  on  account  of  the  rapidly 
growing  importance  of  this  industry. 

It  is  intended  during  the  year  1904  to  complete  investigations  which 
have  already  been  carried  on  for  a  number  of  years  on  certain  of 
the  most  destructive  and  troublesome  insects  affecting  small  fruits, 
particularly  strawberries,  blackberries,  raspberries,  and  some  similar 
crops. 
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FOREST   AND   FOREST   PRODUCT   INSECT    INVESTIGATIONS. 

These  investigations  have  already  been  established  as  a  separate 
section,  working  in  cooperation  with  the  Bureau  of  Forestry.  In  the 
new  organization  it  is  hoped  to  add  to  its  efficiency  by  arranging  for 
an  additional  field  assistant  and  for  an  office  assistant.  The  work 
outlined  for  1903  will  be  continued,  and  special  new  work  for  the  year 
will  be  taken  up  in  the  study  of  the  oak  and  spruce  insects  with  the 
view  of  publishing  a  report  toward  the  close  of  the  year.  Any  excep- 
tional insect  outbreak  in  forest  areas  will  be  subject  to  prompt  inves- 
tigation. 

INSECTICIDE   AND   INSECTICIDE   MACHINERY   INVESTIGATIONS. 

It  is  proposed  that  this  section  shall  cover  the  entire  field  of  prac- 
tical experimentation  with  insecticides  and  insecticide  machinery. 
The  detail  of  a  chemist  from  the  Bureau  of  Chemistry,  to  take  charge 
of  the  analyses  and  tests,  is  planned,  and  it  is  proposed  to  provide 
an  expert  to  work  in  cooperation  with  the  Chemist  to  carry  out  the 
field  operations  and  experiments  on  growing  trees  and  vegetables. 
The  enormous  increase  in  the  employment  of  insecticides  in  the  last 
few  years  calls  for  very  much  more  extensive  investigation  on  the 
part  of  this  Department  than  it  has  hitherto  been  possible  to  give  to 
the  subject.  The  very  great  use  of  petroleum  oils  especially  demands 
a  constant  supervision  of  the  oil  products  used  for  insecticides,  some 
of  which  are  very  injurious  to  plants  and  others  harmless.  The 
demand  for  a  thorough  investigation  of  this  field  by  the  Department 
of  Agriculture  is  voiced  by  the  resolutions  recently  passed  at  the 
summer  meetings  of  the  Society  for  the  Promotion  of  Agricultural 
Science  and  of  the  Association  of  Economic  Entomologists.  The  pro- 
posed change  will  bring  all  the  insecticide  investigations  of  the 
Department  under  one  office,  and  facilitate  and  give  a  much  more 
practical  bearing  to  the  work  than  has  been  heretofore  possible. 

INVESTIGATIONS   OF   INSECTS   AFFECTING  STORED  PRODUCTS. 

A  good  deal  of  work  has  already  been  done  under  this  head,  but  it 
is  proposed,  by  making  this  a  special  section,  to  very  much  extend  the 
work  and  give  it  a  more  practical  bearing,  undertaking  experiments  to 
determine  in  a  practical  way,  in  granaries  and  large  warehouses, 
mills,  and  other  establishments,  the  value  of  the  means  of  protecting 
stored  products.  It  is  proposed  in  this  section  to  include  the  study  of 
the  insect  enemies  of  preserved  animal  and  vegetable  food  substances, 
as  well  as  the  cereal  products,  and  also  materials  and  fabrics  of  all 
sorts. 

INVESTIGATIONS  OF  INSECTS  IN   RELATION  TO  DISEASES  OF  MAN  AND  ANIMALS,  AND 

AS   ANIMAL  PARASITES. 

It  is  wished  to  very  much  extend  the  considerable  work  already 
done  in  this  field.  For  this  purpose,  it  is  proposed  to  establish  for  it 
a  special  section.  It  Avill  include,  in  the  case  of  the  domestic  animals, 
all  of  the  internal  parasitic  flies,  and  the  external  parasitic  insects, 
and  the  biting  flies,  such  as  the  horn  fly,  gadflies,  buffalo  gnats,  etc. ; 
in  the  case  of  man  and  animals,  the  important  role  of  insects  as  con- 
veyevs  and  disseminators  of  disease.  A  very  capable  assistant  will 
be  required  to  take  direct  charge  of  this  work. 
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SPECIAL   INVESTIGATIONS. 

Under  this  head  is  classified  the  investigation  and  introduction  of 
foreign  beneficial  insects,  a  subject  which  has  assumed  in  recent  years 
very  great  importance.  The  supervision  of  quarantine  operations 
will  also  come  in  this  section,  as  well  as  the  propagation  and  distribu- 
tion of  fungous  diseases  of  insects  and  the  general  investigation  of 
this  important  subject.  For  this  work  it  will  be  necessary  to  secure 
the  services  of  two  high-grade  experts,  one  to  have  charge. of  insect 
introductions  and  quarantine,  and  the  other  to  be  an  insect  patholo- 
gist. Relative  to  the  last,  it  may  be  said  that  this  office  has  been  able 
to  carry  out  its  work  with  insect  diseases  only  through  the  courtesy 
and  with  the  material  aid  of  the  Bureau  of  Animal  Industry  and 
experts  in  other  offices  of  this  Department.  This  work  is  of  sufficient 
importance  to  demand  the  appointment  of  an  expert  who  shall  be  able 
to  devote  all  his  time  to  the  subject.  The  artificial  use  of  contagious 
insect  diseases  to  control  insect  pests  is  a  field  which  is  constantly 
demanding  investigation,  and  its  importance  perhaps  is  much  greater 
than  has  been  hitherto  realized. 

INSECT   LABORATORY   AND   EXPERIMENTAL    GARDEN. 

A  small  and  very  inadequate  experimental  garden  is  now  attached 
to  the  insectary  of  this  Department.  It  is  proposed  to  secure  a  larger 
tract  for  the  establishment  of  an  experimental  orchard  and  garden  in 
connection  with  the  Washington  office,  to  facilitate  and  give  a  prac- 
tical feature  to  the  local  breeding  and  insecticide  operations.  This 
will  necessitate  the  employment  of  a  gardener  and  laborer. 

APICULTURAL   INVESTIGATIONS. 

In  apiculture,  it  is  proposed  to  specially  investigate  the  subject  of 
artificial  pasturage,  which  hitherto  has  not  received  the  attention  it 
deserves.  A  series  of  experiments  will  be  entered  upon  to  determine 
what  crops  may  be  profitably  employed  to  fill  the  gaps  in  the  honey 
yield,  or  to  create  artificial  pasturage  for  apiaries,  and  an  effort  will 
be  made  in  this  connection  to  introduce  honey  plants  from  abroad.  It 
is  proposed  to  import  and  test  various  races  or  species  of  bees  that  are 
now  little  or  not  at  all  known  in  this  country;  for  example,  the  race 
native  to  the  Caucasus  and  those  found  in  Dalmatia,  Austria,  and  nota- 
bly the  large  bee  of  the  East  (Apis  dorsata),  to  be  obtained  from  the 
Philippine  Islands.  The  breeding  of  crosses  will  be  continued,  and 
the  collection  of  statistics  is  proposed. 

SERICULTURAL   INVESTIGATIONS. 

It  is  desired  to  make  this  a  special  section  of  the  entomological 
work  of  the  Department.  To  carry  out  the  investigations  increased 
appropriations  are  desired.  For  the  year  1904  it  is  the  intention  to 
follow  up  the  work  outlined  for  the  year  1903,  to  establish  and  equip 
experimental  stations  in  the  South,  to  enter  into  cooperative  work  in 
silk  raising  with  some  of  the  agricultural  experiment  stations  which 
have  expressed  the  wish  to  assist  us  in  the  investigation  of  silk  culture, 
and  to  establish  in  the  city  of  Washington  or  elsewhere  a  practical 
reeling  plant,  so  that  the  silk  cocoons  produced  in  small  quantities 
can  be  purchased  and  reeled  and  the  product  marketed. 
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U.  S.  Department  of  Agriculture, 

Division  of  Biological  Survey, 
Washington,  D.  C.,  October  9,  1 '902. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
the  Biological  Survey  for  the  fiscal  year  ending  June  30,  1902,  with 
outline  of  work  for  1903,  and  recommendations  for  1904. 
Respectfully, 

C.  Hart  Merriam,  Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

As  heretofore,  the  work  of  the  Division  has  been  conducted  along 
three  lines:  (1)  Investigations  relating  to  the  geographic  distribution 
of  animals  and  plants,  including  biological  surveys  and  the  determina- 
tion of  the  life  and  crop  belts,  in  charge  of  the  chief;  (2)  investiga- 
tions of  the  economic  relations  of  birds  to  agriculture,  in  charge  of 
Prof.  F.  E.  L.  Beal;  (3)  supervision  of  matters  relating  to  game  pres- 
ervation and  protection  and  the  importation  of  foreign  birds  and  ani- 
mals, in  charge  of  Dr.  T.  S.  Palmer. 

FIELD    WORK. 

Field  work  in  studying  the  geographic  distribution  of  mammals, 
birds,  and  plants,  and  in  investigating  the  depredations  of  prairie 
dogs,  has  been  carried  on  over  wide  areas  in  California,  Texas,  Kansas, 
Nebraska,  the  Dakotas,  Montana,  New  Mexico,  and  Indian  Territory. 
Extensive  work  also  was  done  in  Mexico  and  in  the  Canadian  provinces 
of  Alberta,  Athabasca,  and  Mackenzie. 

California  has  unusual  claims  on  the  Biological  Survey.  The  diver- 
sity and  commercial  value  of  its  agricultural  products — its  preemi- 
nence as  a  fruit-growing  State,  the  extent  of  its  grain  fields,  sugar-beet 
lands,  and  stock  ranges — demand  the  early  completion  of  maps  show- 
ing the  courses  of  the  life  zones  and  crop  belts  within  its  borders. 
But  the  preparation  of  these  maps  is  unusually  difficult  on  account 
of  the  extraordinary  diversity  of  the  physical  and  climatic  conditions. 
Not  only  are  there  torrid  valleys  below  the  level  of  the  sea,  and  alpine 
summits  towering  to  elevations  of  more  than  14,000  feet,  but  there 
are  also  areas  of  excessive  humidity — of  frequent  fogs  and  heavy 
rainfall — and  areas  of  excessive  aridity — hotter  and  drier  than  the 
Sahara,  where  perpetual  sunshine  is  the  rule  and  years  sometimes 
pass  without  rain.     The  labor  of  tracing  the  boundaries  of  the  life 
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zones,  therefore,  is  one  of  great  detail,  and  is  made  still  more  difficult 
by  the  absence  of  accurate  topographic  base  maps,  except  of  the  areas 
already  mapped  by  the  United  States  Geological  Survey.  For  some 
years  the  Biological  Survey  has  been  at  work  in  California,  doing  as 
much  each  year  as  its  limited  means  have  permitted.  During  the  past 
season  sections  were  studied  on  both  slopes  of  the  Sierra  Nevada — 
from  Mono  Lake  to  Owens  Valley  on  the  east,  and  from  Kaweah  River 
to  the  Tuolumne  on  the  west — and  in  Riverside  and  San  Diego  counties, 
by  parties  in  charge  of  the  chief  of  the  Division.  The  field  parties  in 
Texas,  in  charge  of  Yernon  Bailey,  chief  field  naturalist,  visited, 
among  other  localities,  the  Chisos,  Davis,  and  Guadalupe  mountains, 
the  forested  swamps  of  Sabine  River,  and  the  open  Staked  Plains. 
The  work  in  the  Guadalupe  Mountains  was  extended  into  New  Mexico, 
where  parts  of  the  Pecos  Valley  and  Sacramento  Mountains  were 
studied.  As  in  previous  years,  the  field  work  in  Mexico  was  in  charge 
of  E.  W.  Nelson,  and  investigations  Avere  carried  on  in  the  States  of 
Tamaulipas,  Nuevo  Leon,  and  Coahuila,  where  much  valuable  mate- 
rial was  collected.  The  exploration  of  the  Great  Slave  Lake  region 
in  Canada,  which  was  barely  commenced  in  the  latter  part  of  the  last 
fiscal  year,  was  carried  to  a  successful  termination  by  Edward  A. 
Preble.  Much  important  information  was  obtained  and  extensive  col- 
lections were  secured.  As  on  his  previous  trip  to  Hudson  Bay,  Mr. 
Preble  was  heartily  welcomed  and  given  substantial  assistance  "by  the 
officers  of  the  Hudson  Bay  Company.  Without  this  cordial  coopera- 
tion the  expedition  might  easily  have  failed. 

In  the  Great  Plains  region  prairie  dogs  have  greatly  increased, 
owing  to  the  extension  of  ranching  and  the  destruction  of  their  natural 
enemies.  Their  depredations  are  widespread,  and  complaints  and 
requests  for  assistance  have  come  to  the  Department  from  hundreds 
of  localities.  In  order  to  obtain  accurate  information,  an  assistant, 
Wilfred  H.  Osgood,  was  sent  to  Kansas,  Nebraska,  North  Dakota, 
South  Dakota,  and  Montana  to  examine  the  conditions  and  to  experi- 
ment with  bisulphide  of  carbon  and  other  poisons  with  a  view  to 
finding  some  cheap  as  well  as  effective  remedy  against  this  pest. 
Similar  investigations  were  carried  on  in  Texas  by  Vernon  Bailey  and 
H.  C.  Oberholser,  but  lack  of  funds  prevented  field  experiments  in 
poisoning  in  winter  and  early  spring,  when  poisons  are  most  freely 
taken.  The  present  status  of  the  subject  is  summarized  in  a  paper 
by  the  chief  of  the  Division  on  "The  prairie  dog  of  the  Great  Plains," 
in  the  Yearbook  of  the  Department  for  1901. 

ECONOMIC    ORNITHOLOGY. 

The  work  of  the  economic  section  during  the  fiscal  year  ending  June 
30,  1902,  as  in  previous  years,  has  consisted  of  two  distinct  parts — 
laboratory  work  and  field  work.  Laboratory  work  consists  in  the 
examination  of  stomachs  and  crops  of  birds  and  the  tabulation  of 
results.  Field  work  consists  in  observing  the  food  habits  of  birds  in 
the  field  to  learn  as  fully  as  possible  upon  what  certain  species  feed, 
where  they  feed,  and  when  they  feed,  and  also  what  foods  are  most 
abundant  and  most  easily  procured ;  in  other  words,  to  observe  every 
circumstance  connected  with  the  food  habits,  so  as  to  ascertain  if 
possible  whether  apparently  favored  food  is  eaten  through  preference 
or  necessity.  During  the  year  there  have  been  received  from  mis- 
cellaneous collectors  3,972  stomachs  of  birds.  In  addition  to  these, 
Prof.  S.  A.  Forbes,  of  Champaign,  111.,  has  presented  to  the  Biological 
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Survey  his  collection  of  a  little  more  than  5,000  stomachs.  Thus, 
about  9,000  stomachs  have  been  added  to  those  now  in  stock,  making 
the  total  number  on  hand  a  little  more  than  45,000. 

During  the  year  there  have  been  examined  2,234  stomachs,  distrib- 
uted among  various  groups  as  follows : 


Ducks 31 

Woodcock . 20 

Gallinae 966 

Woodpeckers 41 

Flycatchers 155 

Jays 144 

Horned  larks 21 

Icteridae 44 


Fringillidse 546 


Shrikes . 

Wrens 

Titinice  ..- 

Thrushes 

Miscellaneous . 


43 
44 

27 
97 
55 


Total 2,234 


A  bulletin  on  the  food  of  the  sparrows,  by  Sylvester  Dwight  Judd, 
has  been  published.  Its  preparation  occupied  three  years,  and  in- 
volved the  examination  and  tabulation  of  more  than  4,000  stomachs, 
besides  a  large  amount  of  field  work.  It  is  believed  that  the  results 
are  of  interest  and  value  to  farmers  throughout  the  land.  For  sev- 
eral years  Dr.  Judd  has  also  been  studying  the  birds  on  a  Maryland 
farm,  which  he  has  visited  for  this  purpose  at  frequent  intervals  and 
at  all  seasons.  The  farm  selected  is  one  yielding  a  diversity  of  crops, 
and  is  believed  to  be  as  nearly  typical  as  could  be  found  within  con- 
venient distance  from  Washington.  In  pursuance  of  this  work,  Dr. 
Judd  has  carefully  studied  the  food  of  every  species  of  bird  on  the 
place,  as  well  as  could  be  determined  by  field  observation,  and  at  the 
same  time  has  noted  the  quantity  and  character  of  the  visible  supply 
of  bird  food.  He  has  observed  the  birds  not  only  at  all  seasons  of  the 
year,  but  at  all  hours  of  the  day  and  in  all  conditions  of  weather  and 
temperature,  and  has  also  taken  specimens  at  various  times  in  order 
to  examine  the  contents  of  their  stomachs.  The  object  in  view  has 
been  to  find  out  the  relations  and  interactions  of  birds  and  insects 
upon  farm  crops;  to  ascertain  if  any  direct  checks  upon  the  ravages 
of  insects  through  the  actions  of  birds  are  noticeable,  and  to  judge 
as  nearly  as  may  be  what  damage  is  done  to  crops  by  birds  them- 
selves, and  to  what  extent  this  damage  is  offset  by  useful  services 
rendered. 

For  many  years  the  fruit  growers  of  California  have  been  com- 
plaining of  the  destruction  of  fruit  by  birds.  In  order  to  gain  definite 
knowledge  upon  this  subject,  Prof.  F.  E.  L.  Beal  visited  California  in 
May,  1901,  and  remained  there  nearly  four  months  studying  the  con- 
ditions that  prevail  in  the  great  fruit-growing  sections.  During  this 
time  he  visited  some  of  the  principal  fruit-raising  centers  and  studied 
the  habits  of  birds  in  the  orchards  when  the  fruit  crop  was  at  its  best. 
Incidentally,  he  traveled  nearly  3,000  miles  within  the  limits  of  the 
State,  and  interviewed  many  of  the  principal  fruit  growers,  who  cour- 
teously extended  every  faciln^  for  his  investigations.  He  collected 
more  than  a  thousand  stomachs  of  birds,  mostly  taken  in  orchards 
when  the  fruit  was  ripe,  and  also  such  of  the  common  insects,  seeds, 
and  wild  fruits  as  were  deemed  likely  to  serve  as  food  for  birds.  Since 
his  return  the  stomachs  have  been  examined,  together  with  others 
previously  received  from  collectors  in  California. 

In  view  of  the  great  interest  now  taken  in  game  protection,  a  study 
of  the  food  habits  of  game  birds  is  of  pressing  need.  It  is  desirable 
to  ascertain  the  true  economic  position  of  the  different  members  of 
this  group  in  order  to  determine  to  what  extent  their  preservation  is 
demanded  by  reasons  other  than  those  founded  upon  their  value  as 
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food  or. the  desire  to  kill  them  for  sport.  Accordingly,  during  the 
past  year,  Dr.  Judd  has  been  pursuing  such  investigation.  He  has 
now  in  view  a  bulletin  on  the  food  of  the  Gallinse,  and  will  include 
with  these  the  woodcock  as  a  bird  of  special  interest  from  the  fact 
that  owing  to  the  high  esteem  in  which  it  is  held  as  an  article  of  food, 
and  the  lack  of  adequate  laws  for  its  protection,  it  is  fast  vanishing 
from  the  earth.  This  work  is  well  advanced  and  may  be  expected  at 
an  early  date.  Bulletins  on  the  food  of  waterfowl  and  shore  birds  are 
in  contemplation,  and  some  work  has  already  been  done  in  these 
groups. 

PROTECTION   OF   BIRDS   AXD    GAME. 

During  the  year  work  under  the  Lacey  Act  has  been  continued 
along  three  main  lines — (1)  publication  of  information  on  game  protec- 
tion; (2)  improvement  of  the  inspection  service  connected  with  impor- 
tation of  foreign  birds  and  animals;  and  (3)  cooperative  work  in 
restricting  interstate  shipment  of  game  contrary  to  law. 

PUBLICATIONS. 

The  compilations  and  synopses  of  game  laws  issued  from  time  to 
time  have  been  distributed  widely,  and  are  in  constant  demand. 
"With  a  view  to  making  the  ever-changing  provisions  of  the  State  laws 
better  known,  a  digest  of  the  game  laws  for  1901  and  two  posters 
showing  close  seasons  in  the  United  States  and  Canada  were  distrib- 
uted in  September,  about  the  beginning  of  the  hunting  season.  A 
revised  edition  of  the  laws  protecting  nongame  birds  was  published 
later.  Circulars  were  also  issued  containing  the  game  laws  of  the 
District  of  Columbia,  regulations  for  importation  of  reptiles  into 
Hawaii,  and  for  the  introduction  of  the  eggs  of  game  birds  into  the 
United  States.  The  annual  directory  of  State  officials  and  organiza- 
tions concerned  with  game  protection  was  prepared  for  the  Yearbook 
of  the  Department  and  afterwards  issued  separately.  Finally,  a  pop- 
ular account  of  the  woodcock  and  wood  duck,  by  Dr.  A.  K.  Fisher, 
the  first  of  a  series  of  special  papers  on  game  birds,  was  also  published 
in  the  Yearbook. 

IMPORTATION   OF   FOREIGN   SPECIES. 

During  the  year  287  permits  were  issued  for  the  entry  of  about  200 
mammals  and  50,000  birds,  an  increase  of  101  permits  and  43,000 
birds,  and  a  decrease  of  150  mammals,  compared  with  the  transactions 
in  1901.  The  figures  are,  however,  subject  to  revision,  as  the  num- 
ber of  birds  actually  imported  is  often  less  than  that  called  for  in  the 
permit.  There  has  been  a  decided  increase  in  the  number  of  birds 
entered  at  New  York,  while  the  number  imported  at  San  Francisco 
has  decreased,  particularly  in  the  case  of  Australian  species.  This 
decrease  is  attributed  to  the  long-continued  drought  in  Australia  and 
the  consequent  difficulty  in  securing  birds  there.  Among  the  most 
noteworthy  mammals  imported  may  be  mentioned  a  musk  ox  captured 
near  the  mouth  of  the  Mackenzie  River  and  entered  at  San  Francisco. 
This  specimen,  the  first  musk  ox  in  captivity  in  the  United  States,  is 
now  in  the  collection  of  the  New  York  Zoological  Society.  A  number 
of  North  African  ostriches,  the  first  of  this  species  of  ostriches  to  be 
brought  in  for  propagation,  were  imported  for  the  ostrich  farm  at 
Pasadena,  Calif. 

Importations  may  be  divided  into  two  general  groups — game  birds 
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imported  for  propagation  in  captivity,  and  birds  brought  in  to  sup- 
ply the  trade  in  cage  birds.  Of  these  two  classes,  the  latter  greatly 
exceeds  the  former  in  numbers.  The  consignments  of  cage  birds  are 
often  of  considerable  size,  and  to  prevent  any  injurious  species  from 
entering  unnoticed  amid  a  large  number  of  harmless  ones,  arrange- 
ments were  made  through  the  Secretary  of  the  Treasury,  in  July, 
1901,  whereby  all  big  consignments  of  cage  birds  arriving  at  New 
York,  the  main  port  of  entry  for  birds,  were  subjected  to  examination 
by  the  inspectors  of  this  Department.  Approximately,  200,000 birds, 
including  about  180,000  canaries,  were  entered  at  New  York,  most  of 
which  were  inspected.  The  new  duties  thus  created  necessitated  the 
appointment  of  an  additional  inspector  at  New  York,  making  three  in 
all  now  on  duty  at  that  port. 

On  January  1,  1902,  the  inspection  service  was  extended  to  the  Ter- 
ritory of  Hawaii  and  a  special  inspector  appointed  for  Honolulu. 
Owing  to  absence  of  cable  communication  with  the  islands  this  inspec- 
tor has  been  authorized  to  issue  permits  subject  to  general  instruc- 
tions from  the  Department.  In  May,  at  the  earnest  request  of  the 
Chamber  of  Commerce  in  Honolulu  and  of  some  of  the  sugar  planters 
of  Hawaii,  an  order  was  issued  requiring  permits  for  all  reptiles 
imported  into  the  Territory  and  prohibiting  the  entry  of  poisonous 
species. 

Twelve  foreign  species  of  mammals  and  birds  are  now  known  to  be 
acclimated  in  Hawaii,  four  of  which — the  mongoose,  the  English  spar- 
row, the  mina,  and  the  Java  ricebird  (Munia  nisoria) — are  injurious. 
In  Porto  Rico  the  mongoose  is  acclimated  and  also  two  species  of 
African  weaver  birds,  whose  exact  economic  status  is  not  yet  known. 
A  few  specimens  of  the  mongoose  are  still  in  captivity  in  the  United 
States,  but  these  are,  as  a  rule,  in  public  zoological  gardens  where  their 
safe-keeping  is  assured. 

So  far  as  known,  no  prohibited  species  have  been  brought  into  the 
United  States  during  the  year.  Entry  has  been  refused  in  the  case 
of  one  mongoose  at  San  Francisco  and  two  fruit-eating  bats  and  one 
kohlmeise  at  New  York.  The  principal  importers  of  foreign  birds  and 
animals  have  shown  no  disposition  to  attempt  the  importation  of  pro- 
hibited species  and  have  uniformly  complied  with  the  requirements 
of  the  law. 

By  an  act  of  Congress  approved  June  3,  1902,  the  prohibition  against 
the  entry  of  eggs  of  game  birds  which  has  existed  since  1894  has  been 
removed,  and  these  eggs  can  now  be  imported,  under  regulations  of  this 
Department,  for  propagation.  The  regulations  necessary  to  carry 
out  the  law  were  promptly  promulgated,  and  within  a  few  weeks  after 
the  bill  was  signed  the  first  importation  of  eggs  arrived  at  New  York. 

INTERSTATE   COMMERCE   IN   GAME. 

The  provisions  of  the  law  regarding  interstate  commerce  in  game 
have  necessarily  been  carried  out  very  largely  through  cooperation 
with  State  officers.  Special  mention  should  be  made  of  the  services 
rendered  in  this  connection  by  the  State  game  commissioner  of  Illinois 
and  the  State  game  wardens  of  Iowa,  Michigan,  and  West  Virginia. 
Through  the  cordial  cooperation  of  the  Attorney- General,  the  cases 
referred  for  action  to  the  Department  of  Justice  have  been  taken  up 
as  promptly  as  possible  and  many  of  them  prosecuted  to  a  successful 
termination.  During  the  year  39  cases,  involving  the  illegal  shipment 
of  about  5,000  birds,  were  reported  to  this  Department,  as  against  57 
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cases,  involving  the  shipment  of  about  16,000  birds,  during  the  pre- 
ceding year.  This  decrease  in  number  of  cases  does  not  necessarily 
imply  a  more  careful  observance  of  the  law,  for  it  is  probable  that 
only  a  comparatively  small  number  of  violations  are  brought  to  the 
surface.  The  proportion  of  convictions,  however,  will  probably  be 
larger,  for  the  cases  of  this  year  have  been  supported  by  much  better 
evidence  than  those  of  1901,  and  their  prosecution  is  likely  to  prove 
much  more  effective.  Of  the  cases  arising  this  year,  only  two  have 
been  dropped  for  lack  of  sufficient  evidence,  and  one  is  still  awaiting 
action;  the  others  have  been  referred,  23  to  the  Department  of  Justice 
and  13  to  State  officers.  Four  of  the  State  cases  have  already  resulted 
in  conviction.  Since  the  passage  of  the  act  24  convictions  have 
already  been  secured  in  cases  passing  through  this  Department — 14  in 
the  Federal  courts  and  10  in  the  State  courts;  and  30  or  more  cases 
are  still  pending  in  the  Federal  courts. 

BIRD   MIGRATION. 

Prof.  W.  W.  Cooke,  author  of  "Bird  migration  in  the  Mississippi 
Valley"  (Bulletin  No.  2  of  this  Division,  1886),  has  been  temporarily 
employed  to  arrange  the  material  that  has  accumulated  since  the  pub- 
lication of  the  former  bulletin.  In  working  out  the  winter  ranges 
and  migration  routes  it  was  found  that  the  number  of  observers  in 
the  South  Atlantic  and  Gulf  States  was  insufficient  to  supply  the 
needed  data.  Consequently,  a  large  amount  of  preliminary  work 
had  to  be  done,  and  at  the  very  beginning  an  attempt  to  increase  the 
number  of  observers  in  these  sections  was  undertaken.  With  this 
object  in  view  about  800  letters  were  written,  resulting  in  promises 
of  aid  and  cooperation  from  over  200  persons,  and  the  actual  receipt 
of  nearly  six  times  as  many  reports  as  came  from  these  sections  in 
1901.  A  bibliography  of  migration  has  been  undertaken,  and  is  now 
practically  complete,  for  the  years  1845-1901,  so  far  as  regards  United 
States  species  that  occur  at  any  time  south  of  our  boundary. 

In  preparing  the  results  for  publication  it  has  been  deemed  advisa- 
ble to  take  up  the  several  groups  separately,  and  the  large  family  of 
warblers  has  been  selected  as  the  first  group  to  be  considered.  A  bul- 
letin is  now  nearly  ready  for  the  press  in  which  are  shown  the  winter 
and  summer  distribution  of  warblers,  the  routes  traveled  by  them  in 
passing  to  and  fro,  the  times  of  arrival  and  departure  at  different 
points  included  in  their  journeys,  and  various  other  details  connected 
with  their  migrations.  The  distribution  and  migration  of  72  other 
species,  which  with  the  warblers  cover  the  remaining  species  of  land 
birds  east  of  the  Rocky  Mountains  that  regularly  migrate  to  points 
south  of  the  United  States,  have  also  been  partially  determined; 
reports  on  these  are  expected  to  follow. 

PUBLICATIONS. 

The  publications  issued  during  the  year  included  two  numbers  of 
North  American  Fauna  (Nos.  20  and  21),  two  bulletins  (15  and  16), 
two  articles  in  the  Yearbook  for  1901,  four  circulars  (34-37,  inclusive), 
the  report  of  the  Division  for  1901,  a  revised  edition  of  Bulletin  No. 
12,  and  six  reprints  of  former  publications.  The  two  numbers  of 
North  American  Fauna  were  No.  20,  "Revision  of  the  skunks  of  the 
genus  Chmcha"  by  Arthur  H.  Howell,  and  No.  21  (a  double  number) 
the  "Natural  history  of  the  Queen  Charlotte  Islands,  British  Colum- 
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bia"  and  the  "Natural  history  of  the  Cook  Inlet  Region,  Alaska," 
both  by  Wilfred  IT.  Osgood.  Bulletin  No.  15,  "The  relation  of  spar- 
rows to  agriculture,"  by  Sylvester  D.  Judd,  embodies  the  results  of 
long-continued  observation  and  study  of  the  native  sparrows,  the 
progress  of  which  has  been  noted  in  previous  reports.  Bulletin  No. 
16,  "  Digest  of  game  laws  for  1901,"  by  T.  S.  Palmer  and  H.  W.  Olds, 
is  a  compilation  of  laws  relating  to  game  protection  similar  to  Bulletin 
No.  14  published  last  year,  but  somewhat  broader  in  scope  than  that 
publication.  The  Yearbook  articles  are  "  The  prairie  dog  of  the  Great 
Plains  region,"  by  C.  Hart  Merriam,  and  "Two  vanishing  game  birds" 
(the  woodcock  and  the  wood  duck),  by  A.  K.  Fisher.  The  circulars 
were  as  follows:  No.  34,  "Laws  for  the  protection  of  birds  and  game 
in  the  District  of  Columbia;"  No.  35,  "  Directory  of  State  officials  and 
organizations  concerned  with  the  protection  of  birds  and  game,  1902;" 
No.  36,  "Importation  of  reptiles  into  Hawaii;"  No.  37,  "Regulations 
for  the  importation  of  eggs  of  game  birds  for  propagation."  Bulletin 
12,  a  revised  edition  of  which  was  published,  was  a  treatise  on  "Leg- 
islation for  the  protection  of  birds,"  by  T.  S.  Palmer.  Three  reprints 
were  required  of  Farmers' Bulletin  No.  54,  "  Some  common  birds  in 
their  relation  to  agriculture,"  by  F.  E.  L.  Beal,  making  a  total  of 
265,000  copies  issued  since  1896,  the  date  of  the  original  publication. 
One  reprint  was  necessary  of  each  of  the  following  publications:  Bul- 
letin 13,  "Bobolinks,  blackbirds,  and  grackles,"  by  F.  E.  L.  Beal; 
Circular  29,  "Protection  and  importation  of  birds  under  act  of  Con- 
gress approved  May  25,  1900,"  and  Circular  32,  "Directions  for  the 
destruction  of  prairie  dogs"  (revised  edition). 

ROUTINE   WORK. 

Routine  work  has  increased  with  the  growth  of  the  Division,  and 
demands  a  greater  proportion  of  attention  from  the  office  force  as  time 
progresses.  It  consists  of  correspondence,  preparation  of  reports  and 
bulletins  for  publication,  identification  of  specimens,  care  of  collec- 
tions, arrangement  and  tabulation  of  field  reports,  sorting  and  filing 
of  published  matter  valuable  for  reference,  attention  to  the  needs  of 
the  field  naturalists,  issue. of  permits  for  the  introduction  of  foreign 
mammals  and  birds,  and  cooperation  in  enforcing  the  various  pro- 
visions of  the  act  of  Congress  of  May  25,  1900. 

The  letters  received  during  the  year  numbered  about  5,300.  Manj^ 
of  these  were  accompanied  by  schedules  or  reports,  and  others  con- 
tained notes  of  interest  and  value.  During  the  same  period  3,200 
letters  were  written  and  700  blank  migration  and  other  schedules 
were  distributed  to  observers. 

The  large  collection  of  photographic  negatives  made  by  members  of 
the  Biological  Survey  while  in  the  field  now  numbers  about  4,500,  and 
is  of  constantly  increasing  value  for  purposes  of  study  and  illustration. 

OUTLINE  OF  WORK  FOR  THE  YEAR  1903. 

FIELD   WORK. 

Field  work  for  the  current  year  in  California  will  include  a  con- 
tinuation of  the  biological  survey  of  the  Sierra  Nevada,  particularly 
of  the  western  slopes  and  foothills,  and  a  biological  reconnoissance  of 
the  Santa  Lucia  Mountains  and  other  coast  ranges  of  the  middle 
western   part   of  the  State.     In  Texas,   work  will  be  continued  in 


216  DEPARTMENTAL    REPORTS. 

various  places,  connecting  and  completing  work  of  previous  years. 
Western  Arizona  also  will  be  visited  for  the  purpose  of  collecting 
material  to  complete  former  field  work,  and  the  explorations  in  Alaska, 
which  were  unavoidabry  interrupted  last  season,- will  be  continued  in 
the  interior  west  of  Cook  Inlet  and  at  the  base  of  the  Alaska  Penin- 
sula. If  practicable,  an  extended  reconnoissance  along  the  lower 
Mackenzie  River  from  Great  Bear  Lake  to  the  Arctic  will  be  under- 
taken in  the  spring  for  the  purpose  of  determining  the  northern  range 
and  distribution  of  various  boreal  animals  and  plants,  and  to  sup- 
plement the  work  already  done  in  the  Hudson  Bay  and  Great  Slave 
Lake  regions.  A  report  entitled  "A  biological  investigation  of  the 
Hudson  Bay  region"  has  gone  to  press,  and  will  appear  as  North 
American  Fauna  No.  22. 

ECONOMIC   ORNITHOLOGY. 

» 

Another  visit  to  California  to  study  the  food  habits  of  birds  is  in 
contemplation  for  the  coming  year.  Observations  covering  another 
fruit  season,  and  also  the  late  winter  and  spring  months,  when  birds 
are  reported  to  feed  upon  buds  and  blossoms,  are  necessary  to  com- 
plete those  so  well  begun  last  year.  No  one  season  accurately  repre- 
sents the  average  conditions  of  climate,  crops,  insect  enemies,  and 
other  contingencies  which  affect  the  general  result  in  such  an  investi- 
gation, and  no  matter  how  closely  the  conditions  may  have  been 
studied,  the  results  of  a  single  season's  work  would  be  too  narrow  a 
basis  upon  which  to  ground  final  conclusions.  In  some  parts  of  this 
State  the  bee-keeping  industry  is  of  considerable  financial  importance. 
The  bee  keepers,  like  the  fruit  growers,  have  accused  certain  birds  of 
doing  harm  to  their  business;  in  this  case,  however,  by  eating  the 
stock  itself — the  bees.  It  is  desirable  that  systematic  observations  be 
made  on  the  ground  by  a  competent  observer,  and  stomachs  collected, 
as  was  done  in  the  case  of  the  birds  frequenting  the  fruit  orchards. 
It  is  designed  to  embody  the  results  of  these  investigations,  when 
finished,  in  a  bulletin  on  the  economic  relations  of  the  birds  of  the 
Pacific  coast. 

For  several  years  work  has  been  in  progress  on  the  food  habits  of 
several  other  groups  of  birds,  notably  the  flycatchers,  thrushes,  swal- 
lows, and  titmice.  As  fast  as  stomachs  of  species  belonging  to  any 
of  these  groups  have  been  received,  they  have  been  examined  and  the 
results  tabulated.  When  their  number  is  sufficient  to  form  a  basis 
for  safe  conclusions,  reports  on  the  food  will  be  published.  Work  on 
the  flycatchers  and  thrushes  is  in  an  advanced  stage  of  progress,  and 
its  completion  may  be  looked  for  at  an  early  date.  Investigations  of 
the  food  of  several  other  groups  are  also  being  steadily  carried  for- 
ward, and  will  form  the  subjects  of  later  publications.  A  new  and 
revised  edition  of  the  woodpecker  bulletin  is  in  contemplation,  as, 
since  the  publication  of  that  work  the  number  of  additional  stomachs 
received  and  examined  is  as  large  as  the  number  forming  the  basis  of 
the  bulletin.  A  report  of  the  investigation  of  birds  on  a  Maryland 
farm  is  now  in  press,  and  will  soon  appear  as  Bulletin  No.  17. 

GAME  PROTECTION  AND  IMPORTATION. 

Plans  for  the  year  1903  contemplate  a  broader  and  more  effective 
enforcement  of  the  provisions  of  the  Lacey  Act.  The  methods  by 
which  the  various  States  secure  protection  for  their  birds  and  game 
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will  be  investigated,  and  a  summary  of  the  game  laws  will  be  widely 
distributed,  to  further  prevent  illegal  shipments  of  game.  Methods 
of  shipping,  and,  if  practicable,  storage  of  game  will  be  more  fully 
investigated.  Cold  storage  is  one  of  the  most  important  matters 
connected  with  game  protection,  for  if  the  storage  of  some  spe- 
cies continues  unchecked  it  will  neutralize  the  efforts  for  their 
protection.  Inspection  at  the  principal  ports  of  entry  now  main- 
tained by  fees  should  be  placed  on  a  permanent  basis,  but  this  will 
require  a  special  appropriation.  By  strict  economy  the  present 
inspection  could  be  maintained  at  three  of  the  most  important  ports 
of  entry  for  $1,000  per  annum,  a  very  small  outlay  in  view  of  the 
protection  afforded  to  the  entire  country  by  such  service.  More 
effective  supervision  will  be  made  of  the  importation  of  foreign  birds, 
particularly  those  brought  in  with  passengers'  baggage.  Of  the 
thousands  of  cage  birds  annually  imported,  some  do  not  breed  in 
captivity ;  others  breed  in  captivity,  but  not  at  large ;  while  others, 
if  liberated  under  favorable  conditions,  may  become  acclimated  and 
increase.  The  first  two  groups  may  be  imported  with  impunity, 
the  third  only  under  careful  restrictions.  To  determine  more  fully 
which  species  belong  to  the  third  group  is  the  object  of  investigation 
to  be  begun  at  an  early  date.  Upland  game  birds  and  certain  kinds 
of  big  game  may  be  increased  directly  by  propagation  or  by  restocking 
depleted  covers.  Without  duplicating  the  work  already  done  by 
private  individuals  and  State  commissions,  several  lines  of  experiment 
in  this  connection  may  be  advantageously  taken  up  under  Federal 
auspices.  During  the  past  year  the  Department  has  received  the 
offer  of  a  small  band  of  elk  in  the  San  Joaquin  Valley,  California, 
believed  to  be  a  different  species  from  the  elk  of  the  north  Pacific 
coast.  They  are  the  sole  survivors  of  thousands  which  formerly 
inhabited  the  San  Joaquin  Valley,  and  provision  should  be  promptly 
made  for  their  preservation.  Their  acceptance  has  been  prevented 
thus  far  by  lack  of  funds  for  securing  a  proper  range  and  transport- 
ing them  to  it.  The  game  law  recently  enacted  for  Alaska  imposes 
certain  duties  on  the  Secretary  of  Agriculture.  If  it  is  to  be  carried 
out  under  the  supervision  of  this  Department,  provision  should  be 
made  for  the  employment  of  several  wardens  and  also  of  an  inspector 
at  Seattle,  Wash.,  during  the  open  season  to  enforce  the  provisions 
against  shipment  of  game. 

MIGRATION   OF   BIRDS. 

During  the  current  year  the  bulletin  on  the  migration  of  North 
American  warblers,  prepared  by  Prof.  W.  W.  Cooke,  will  be  published 
and  Professor  Cooke  will  continue  the  preparation  of  reports  on  the 
remaining  species  of  land  birds  inhabiting  the  region  east  of  the  Rocky 
Mountains.  An  attempt  will  be  made  to  work  out  the  evolution  of 
migration  routes  in  order  to  account  for  the  distribution  of  North 
and  South  American  species  of  certain  families.  Such  parts  of  the 
records  of  migration  for  1902  as  relate  to  the  species  now  being 
studied  will  be  compared  with  those  of  previous  years  in  order  to  add 
the  new  material  they  may  contain. 

With  a  view  to  the  acquisition  of  information  that  will  pave  the 
way  for  better  protection  to  our  shore  birds,  preliminary  work  will  be 
begun  to  determiue  the  routes  of  migration  and  winter  ranges  of  the 
various  species.  Shore  birds,  as  a  class,  are  noted  for  the  great  length 
of  their  migrations  and  for  wide  dispersal  over  their  southern  ranges. 
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RECOMMENDATIONS. 

In  submitting  estimates  for  the  fiscal  year  1904  the  following  recom- 
mendations are  respectfully  made:  (1)  An  increase  in  the  salary  roll 
of  $3,400  to  provide  for  the  employment  of  two  additional  assistants 
(one  to  be  a  stenographer),  at  $1,000  each,  and  the  transfer  of  one 
field  naturalist  at  $1,400,  now  paid  from  the  fund  for  biological 
investigations.  (2)  An  increase  in  the  appropriation  for  biological 
investigations  of  $10,000 — $3,000  to  extend  field  work  in  California 
and  Texas,  $5,000  to  assist  in  carrying  out  the  provisions  of  the  Lacey 
Act,  $1,000  for  the  preparation  and  elaboration  of  material  for  publi- 
cation, and  $1,000  for  the  collation  of  data  and  mapping  the  distribu- 
tion of  mammals  and  birds. 


REPORT  OF   THE   CHIEF   OF   THE   DIVISION  OF   ACCOUNTS   AND 

DISBURSEMENTS. 


U.  S.  Department  of  Agriculture, 
Division  of  Accounts  and  Disbursements, 

Washington,  D.  C,  August  1,  1902. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
the  Division  of  Accounts  and  Disbursements  for  the  fiscal  year  ended 
June  30,  1902. 

F.  L.  Evans,  Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 
APPROPRIATIONS,  EXPENDITURES,  ETC. 

Congress  appropriated  for  the  United  States  Department  of  Agri- 
culture for  the  fiscal  year  ended  June  30,  1902,  the  sum  of  $4,637,420, 
which  included  $720,000  divided  equally  among  the  48  agricultural 
experiment  stations  in  the  several  States,  and  a  deficiency  appropria- 
tion of  $55,000. 

Supplemental  accounts  for  the  years  1 900  and  1901  were  paid  during 
the  year  amounting  to  $257,215.02. 

The  total  unexpended  balances  of  the  appropriations  for  the  year 
1900,  amounting  to  $58,418.58,  were  covered  into  the  Treasury  on 
June  30,  1902. 

During  the  year  24,747  accounts  were  received,  audited,  and  paid, 
as  follows:  Divisional,  9,588,  amounting  to  $1,537,212.19;  Bureau  of 
Animal  Industry,  4,934,  amounting  to  $995,299.45;  Weather  Bureau, 
10,225,  amounting  to  $1,129,871.96— a  total  of  $3,662,383.60,  which, 
including  the  supplemental  accounts,  makes  a  grand  total  of 
$3,807,593.22.  In  payment  of  these  accounts  35,620  checks  were 
drawn  on  the  Treasury  at  Washington  and  subtreasuries  at  New  York 
and  Chicago.  Thirteen  checks  were  lost,  mainly  in  transit  through 
the  mails. 

REQUISITIONS,  LETTERS,  REQUESTS,  CONTRACTS,  AND   LEASES. 

To  meet  the  regular  expenditures  of  the  Department,  137  requisi- 
tions were  drawn  on  the  Treasury  against  the  various  appropriations, 
aggregating  $3,944,339.84. 

The  number  of  requisitions  for  supplies  was  10,178. 

The  number  of  letters  of  authority  for  travel  was  2,012. 

The  number  of  letters  written  and  received  in  the  regular  transac- 
tion of  business  was  42,898. 

The  number  of  requests  issued  for  passenger  transportation  was 
4,256. 
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Tlie  number  of  requests  on  the  Quartermaster-General  for  trans- 
portation of  Government  property  was  2,213. 

The  number  of  leases  and  agreements  executed  and  in  effect  was 
138. 

The  number  of  contracts  for  supplies,  etc. ,  was  220. 

PUBLIC   MONEYS  RECEIVED   FROM   VARIOUS   SOURCES. 

There  were  received  from  all  sources  and  deposited  in  the  Treasury 
to  the  credit  of  the  proper  funds  the  following  sums : 

Sales  of  condemned  property $1, 139. 11 

Sales  of  card  index . 145. 50 

Sales  of  publications.  Weather  Burean 206. 17 

Seacoast  telegraph  line  receipts.  Weather  Bureau 2, 326.  IT 

Sales  of  American  products  in  Europe 654. 16 

Total : 4,471.11 

APPROPRIATIONS,   DISBURSEMENTS,  AND   UNEXPENDED   BALANCES. 

The  following  table  shows  the  appropriations,  disbursements,  and 
unexpended  balances  for  the  year  ended  June  30,  1902: 

Appropriations,  disbursements,  and  amount  unexpended  for  the  fiscal  year  1902. 


Object, 


Appropria- 
tions. 1902. 


Amount  dis- 
bursed. 


Amount 

unex- 
pended. 


Salaries,  officers  and  clerks 

Library 

Contingent  expenses 

Animal  quarantine  station. . . 

Collecting  agricultural  statistics 

Botanical  investigations  and  experiments 

Entomological  investigations 

Vegetable  pathological  investigations 

Biological  investigations _ 

Pomological  investigations 

Laboratory 

Forestry  investigations 

Experimental  gardens  and  grounds 

Soil  investigations 

Grass  and  forage  plant  investigations 

Irrigation  investigations 

Agricultural  experiment  stations  ($789,000)  a .. . 

Nutrition  investigations.. 

Arlington  experimental  farm 

Plans  for  building  Department  of  Agriculture . 

Public-road  inquiries 

Publications 

Purchase  and  distribution  of  valuable  seeds 

Investigating  production  of  domestic  sugar 

Tea-culture  investigations 

Burean  of  Animal  Industry 


Total 


WEATHER   BUREAU. 


$373. 

7, 
37. 
25! 
120. 
45. 

25; 

60. 

20; 

20. 

2±, 
146, 

20. 

91, 

20. 

50. 

69. 

20. 

10. 
5. 

20, 

blS8. 

270, 

5, 

cl,090i 


820.00 
000.00 
000.00 
000.00 
000.00 
000.00 
500.00 
000.00 
000. 00 
000.00 
500.00 
280.  TO 
000.00 
000.  CO 
00(1.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


$369,318.51 

5,709.84 

32,963.10 

24, 634.  74 

104,440.87 

41,573.62 

24,277.98 

53.2S6.62 

18,296.95 

19,464.23 

23.805.60 

111,307.42 

19. 305. 17 

83,517.01 

17,531.71 

39,225.78 

66,741.71 

16.211.80 

9,879.16 

5,000.00 

18.631.28 

169,161.55 

248.610.03 

3,987.14 

6.652.00 

995,299.45 


Salaries  

Fuel,  lights,  and  repairs 

Contingent  expenses 

General  expenses,  salaries .$408,500 

General  expenses,  miscellaneous 457,000 

Meteorological  observation  stations 

Buildings 


Total.  Weather  Bureau 
Grand  total 


159,820.00 
9,000.00 
8,000.00 

865,500.00 

60.000.00 
46,000.00 


159,769.41 
8.197.16 
6.901.66 


56,505.61 
32,351.58 


$4,501.49 

1,290.16 

4,036.90 

365.26 

15.559.13 

3,426.38 

1,222.02 

6,713.38 

1,703.05 

535.77 

694.40 

34,972.58 

694.  a3 

7,482.99 

2,468.29 

10,774.22 

2,258.29 

3,788.20 

120.84 


18,838.45 
21,389.97 
1,012.86 
348.00 
94, 700. 55 


),100.00     2,528,833.27  !    240.256.' 


50.59 

852.84 

1,098.34 


754.191.14       111,308.86 


3,494.39 
13,648.42 


1,148.320.00     1,017,866.56       130.453.44 


3,917.420.00     3,546,699.83       370.720.1. 


a  Of  this  amount,  $720,000  was  paid  directly  to  the  experiment  stations  from  the  Treasury 
Department, 

b Including  a  deficiency  appropriation  of  $15,000. 
c  Including  a  deficiency  appropriation  of  $40,000. 
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ACCOUNTS   FOR  THE   FISCAL   YEAR   1900   FINALLY   CLOSED. 

The  accounts  for  the  year  ended  June  30,  1900,  were  finally  closed 
on  June  30,  1902,  and  the  balances  under  the  various  appropriations 
were  turned  into  the  Treasury  on  that  date  and  carried  to  the  surplus 
fund,  as  follows: 

Amount  of  unexpended  balances  turned  into  the  Treasury. 


Object. 


Appropria- 
tions, 1900. 


Salaries,  officers  and  clerks 

Furniture,  cases,  and  repairs 

Library  .- 

Museum 

Postage - --- -- 

Contingent  expenses 

Animal  quarantine  stations 

Collecting  agricultural  statistics 

Botanical  investigations  and  experiments 

J^    Entomological  investigations 

Vegetable  pathological  investigations 

Biological  investigations 

Pomological  investigations -  -  - 

Laboratory 

Forestry  investigations 

Experimental  gardens  and  grounds 

Soil  investigations 

Grass  and  forage  plant  investigations 

Irrigation  investigations 

Agricultural  experiment  stations  ($765,000)  a 

Nutrition  investigations -  -  - 

Public-road  inquiries 

Publications 

Purchase  and  distribution  of  valuable  seeds 

Investigating  production  of  domestic  sugar, 

Tea-culture  investigations 

Salaries  and  expenses,  Bureau  of  Animal  Industry 

Total 

WEATHER   BUREAU. 

Salaries 

Fuel,  lights,  and  repairs 

Contingent  expenses 

General  expenses,  salaries $382, 195 

General  expenses,  miscellaneous 385,967 

Meteorological  observation  stations 

Building 

Total,  Weather  Bureau 

Grand  total 


$336,340.00 

10,000.00 

5,000.00 

1,500.00 

2,000.00 

25,000.00 

12,000.00 

110,000.00 

20,000.00 

20,000.00 

26,000.00 

17,500.00 

9,500.00 

17,700.00 

40,000.00 

28,000.00 

20,000.00 

12,000.00 

35,000.00 

45,000.00 

15,000.00 

8,000.00 

80,000.00 

130,000.00 

7,000.00 

1,000.00 

950,000.00 


1,983.540.(10 


Amount  dis- 
bursed. 


$330,666.24 

9,771.27 

4, 291. 17 

1,490.01 

2,000.00 

23,769.38 

11,477.87 

107,653.62 

19,689.51 

19,920.64 

25,854.44 

17,344.00 

9,099.61 

17, 182. 80 

39,991.49 

27,589.66 

19,717.02 

11,566.84 

33,732.57 

43,702.20 

14,950.86 

7,854.35 

79,516.76 

128,366.13 

6,717.82 

999.33 

918,449.03 


5,364.62 


153,320.00 

8,000.00 
8,000.00 

768,162.00 
60,000.00 
25,000.00 


152,835.99 
7,635.34 
7,635.70 
381,980  16 
381,446.11 
57,754.71 
24,950.79 


1,022,482.00     1,014,238.80 


3,006,022.00   .. 


Amount 

unex- 
pended. 

$5,673.76 

228.73 

708.83 

9.99 


1,230.62 

522. 13 

2,346.38 

310. 49 

79.36 

145.56 

156.00 

400. 39 

517.20 

8.51 

410. 34 

282. 98 

433.16 

1,267.43 

1,297.80 

49.14 

145. 65 

483. 24 

1,633.87 

282.18 

.67 

31,550.97 


50,175.38 


484.01 
364. 66 
364.30 
214.84 
520.89 
245. 29 
49.21 


,243.20 


a  Of  this  amount,  $720,000  was  paid  directly  to  the  experiment  stations  from  the  Treasury 
Department. 

MONTHLY  CHECK  STATEMENTS,  SETTLEMENT  OF  ACCOUNTS,  ETC. 


The  monthly  check  statements  from  the  Treasury  and  subtreasuries 
were  received  and  found  to  agree  with  the  books  of  this  office.  All 
vouchers  were  forwarded  quarterly  to  the  Treasury,  passed  upon  by 
the  accounting  officers,  and  certified  as  correct.  The  annual  report 
to  Congress  of  all  expenditures  of  the  Department  for  the  year  1901 
was  prepared  in  this  office  and  submitted  through  the  Speaker  of  the 
House  of  Representatives. 

The  amount  expended  for  telegraphing  and  telephoning  by  the 
Weather  Bureau,  including  the  West  Indian  cable  service,  Avas 
$195,473.27. 
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WEATHER  BUREAU   BUILDINGS. 

Buildings  were  erected  during  the  past  fiscal  year  by  the  Weather 
Bureau,  under  specific  provision  of  law,  at  the  following-described 
X>laces,  and  at  the  cost  set  opposite  to  each: 

Atlantic  City.  1ST.  J $6,000.00 

Hatteras,  N.  C 5,000.00 

Tatoosh  Island.  Washington 4. 950. 00 

Point  Reyes,  Cal : 2, 989. 90 

North  Head,  Wash 3.929.63 

Port  Crescent,  Wash 1, 000. 00 

Buildings  at  the  following  stations  were  repaired  and  remodeled : 

Bismarck.  N.  Dak $7, 064. 14 

Cape  Henry,  Virginia 5, 112. 45 

Jupiter.  Fla 3, 393. 25 

Kittyhawk.  N.  C 125.00 

ANNUAL    SUPPLIES. 

Bids  for  annual  supplies  were  solicited  in  May  of  last  year  in  the 
usual  manner.  All  bids  received  in  response  to  advertisement  were 
passed  upon  by  the  board  of  awards,  and  contracts  were  made  cover- 
ing nearly  all  the  lines  of  supplies  needed  by  the  Department  during 
the  ensuing  fiscal  year  at  the  best  prices  that  could  be  obtained. 

CONTRACT  FOR  SEEDS. 

A  contract  for  seeds  for  Congressional  distribution  was  made  for 
1902  with  the  Henry  Philipps  Seed  and  Implement  Compam7,  of 
Toledo,  Ohio,  for  $180,011.80.  The  balance  of  the  appropriation  of 
$270,000  was  expended  in  the  purchase  of  seeds  in  the  open  market. 

ESTIMATES   OF   APPROPRIATIONS. 

The  estimates  of  appropriations  for  the  year  ending  June  30,  1903, 
were  prepared  in  this  office  according  to  the  usual  practice,  and  were 
submitted  to  Congress  through  the  Secretary  of  the  Treasury,  accom- 
panied by  an  explanation  of  all  changes  from  the  appropriations  of  the 
preceding  year.  The  estimates  amounted  to  $4,789,540,  or  $872,120 
more  than  the  appropriations  for  1902,  and  $285,580  more  than  the 
amount  finally  appropriated  for  1903. 

IMMEDIATELY  AVAILABLE   APPROPRIATIONS. 

The  only  appropriations  for  1903  containing  immediately  available 
provisions  are  as  follows: 

Vegetable  pathological  investigations $5. 000 

Entomological  investigations 8, 000 

Biological  investigations 2, 000 

APPROPRIATIONS   AND   ESTIMATES   FOR   1903. 

The  appropriations  and  estimates  for  the  Department  for  1903  are 
shown  in  the  table  on  the  next  page. 
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Appropriations  and  estimates  f  or  1903. 


Object. 


Salaries,  officers  and  clerks 

Library 

Contingent  expenses 

Vegetable  pathological  investigations 

Pomological  investigations 

Botanical  investigations  and  experiments  _.. 

Grass  and  forage  plant  investigations 

Experimental  gardens  and  grounds 

Arlington  experimental  farm 

Investigating  production  of  domestic  sugar  . 

Tea-culture  investiga lions 

Purchase  and  distribution  of  valuable  seeds. 

Forestry  investigations 

Laboratory  

Soil  investigations 

Entomological  investigations 

Biologicalinvestigations 

Publications - 

Collecting  agricultural  statistics 

Agricultural  experiment  stations  ($796,000)  a. 

Nutrition  investigations 

Irrigation  investigations 

Public-road  inquiries 

Foreign  market  investigations 

Silk  investigations - 


Amount 
appropri- 
ated for 
1903. 


Amount 

estimated 

for  1903. 


Expenses.  Bureau  of  Animal  Industry j    1,160,000 


$465,500 

$487,770 

8.000 

11,000 

37.000 

37.000 

110,000 

118,000 

30.000 

30,000 

55.000 

65.000 

30,000 

45,000 

25.000 

35,000 

15,000  ; 

25.000 

5,000 

5,000 

10.000  • 

10,000 

270.000 

270,000 

254.000 

260.180 

60.500 

49.500 

130.000 

173,000 

45.500 

30.500 

28,000 

30,000 

20:i.ii00 

215.000 

94,200 

108.000 

76,000 

105,000 

20.000 

30,000 

65.000 

75.000 

30,000 

40,000 

6,500 

6.500 

10,000 

10,000 

.160.000 

1,300,000 

Total .-. 3,240,200  I      3.571.450 


WEATHER   BUREAU 


Salaries -  - 

Fuel,  lights,  and  repairs 

Contingent  expenses 

General  expenses i 

Meteorological  observation  stations 

Buildings 

Cables  and  land  lines 

Storm-warning  stations,  Glenhaven  and  South  Manitou  Island,  Mich. 

Total.  Weather  Bureau 


165.260 

172.590 

10.000 

12.000 

8.000  | 

8.000 

915.500  ! 

915.500 

60.000  ; 

60.000 

50.000 

50.000 

40,000    .. 

15.000    .- 

1.263. 


1,218.090 


Grand  total 4.503.960        4.789.540 

I j 

"Of  this  amount  $720,000  is  paid  directly  to  the  experiment  stations  from  the  Treasury 
Department. 

APPROPRIATIONS   FOR   1902   AND    1903. 

The  appropriations  for  1902  and  1903  are  shown  in  the  following 
table,  and  it  will  be  seen  that  there  is  an  increase  in  favor  of  the  latter 

year  of  $641,540: 

Appropriations  for  the  years  1902  and  1903. 


Object. 


Amount 

Amount 

appropri- 

appropri- 

ated for 

ated  for 

1902. 

1903. 

$373,820 

$465.50-0 

7,000 

8,000 

37,000 

37,000 

60,000 

105.000 

20,000 

30.000 

45,000 

55.000 

20.000 

30.000 

20.000 

25.000 

10.000 

15,000 

5,000 

5,000 

7.000 

10,000 

270. 000 

270.000 

146. 280 

254,000 

24.500 

60,500 

91.000 

130.000 

Salaries,  officers  and  clerks 

Library.. 

Contingent  expenses 

Vegetable  pathological  investigations 

Pomological  investigations 

Botanical  investigations  and  experiments.  _ . 

Grass  and  forage  plant  investigations 

Experimental  gardens  and  grounds 

Arlington  experimental  farm 

Investigating  production  of  domestic  sugar. 

Tea-culture  investigations 

Purchase  and  distribution  of  valuable  seeds 

Forestry  investigations 

Laboratory 

Soil  investigations . . , „-.-,„ 
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Appropriations  for  the  years  1902  and  1903 — Continued. 


Object, 


Amount 
appropri- 
ated for 
1902. 


Amount 
appropri- 
ated for 
1903. 


Plans  for  building.  Department  of  Agriculture $5,000 

Entomological  investigations 25,500 

Biological  investigations 20, 000 

Publications ;  173.000 

Collecting  agricultural  statistics '•  105,000 

Agricultural  experiment  stations  |  $796,000 )<■> !  69, 000 

Nutrition  investigations 20, 000 

Irrigation  investigations 50,000 

Public-road  inquiries 20, 000 

Foreign  market  investigations I  15,000 

Silk  investigations. 

Quarantine  stations 25,000 

Expenses,  Bureau  of  Animal  Industry 1,050,000 


Total I    2,714,100 


$45,500 
28,000 

200,000 
94.201) 
76,000 
20.000 
65,000 
30.000 
6,500 
10,000 


1,160,000 


3.240,200 


"WEATHER    BUREAU. 

Salaries - 

Fuel,  lights,  and  repairs 

Contingent  expense's 

General  expenses 

Meteorological  observation  stations 

Buildings 

Cables  and  land  lines 

Storm-warning  stations,  Glenhaven  and  South.  Manitou  Island.  Mich. 


159.820 
9,000 
8.000 
865,500 
60,000 
46.000 


Total.  Weather  Bureau ;    1,148,320 


Grand  total 


.862.420 


165.260 

10.000 

8.000 

915,500 
60,000 
50.000 
40,000 
15,000 


1.263,760 


4,503,960 


a  The  total  appropi*iations  under  this  head  are  $789,000  and  $796,000  for  the  years  given,  respect- 
ively, but  $720,000  of  each  appropriation  is  paid  directly  to  the  experiment  stations  from  the 
Treasury  Department,  The  sums  included  m  the  figure  columns  represent  only  the  amount 
available  for  departmental  expenditures. 

INCREASE    IN   THE    APPROPRIATIONS   IN   SIX   YEARS. 

During  the  present  administration  of  the  Department,  fiscal  years 
1898-1903,  the  appropriations,  exclusive  of  the  agricultural  experi- 
ment stations,  have  expanded  from  $2,467,902  to  84, 503, 960,  an  increase 
of  $2,036,058. 

INCREASE  IN  STATUTORY  SALARY  ROLLS. 

The  statutory  rolls  of  the  Department  increased  from  $533,640  in 
1902  to  S630,760  in  1903.  This  increase  is  not  an  actual  increase 
either  of  salary  or  clerical  force,  but  is  due  to  the  transfer  to  the 
statutory  rolls  of  clerks  who  have  heretofore  been  paid  from  the 
lump  sum  rolls,  and  were  then,  as  now,  a  part  of  the  permanent  force 
of  the  Department.  These  transfers  were  made  on  the  recommenda- 
tion of  the  agricultural  committees  of  both  the  Senate  and  the  House 
of  Representatives. 

INCREASE   IN   SALARIES. 

An  increase  in  the  salaries  of  the  following  chiefs  and  officers  of 
Bureaus  and  Divisions  was  made  bv  Congress,  to  take  effect  on  July 
1,  1902: 

Bureau  of  Animal  Industry from  _  _  St.  000  to  S4. 500 

Bureau  of  Plant  Industry do 3. 000  to  4,000 

Bureau  of  Soils do 3,000to  3,500 

Bureau  of  Forestry do 3. 000  to  3, 500 

Bureau  of  Chemistry do 3,000  to  3.500 

Division  of  Entomology : do 2, 500  to  2, 750 

Division  of  Biological  Survey do 2,  500  to  2.  750 

Division  of  Vegetable  Pathology  and  Phvsiologv do 2. 500  to  2. 750 

Division  of  Zoology do ... .  2.  250  to  2. 500 
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NEW   BUILDINGS   FOR   WEATHER   BUREAU   STATIONS. 

The  sum  of  $50,000  is  appropriated  for  1903,  for  the  purchase  of  sites 
and  the  erection  of  not  less  than  six  buildings  for  use  as  Weather 
Bureau  observatories;  $40,000  is  appropriated  for  same  year  for  the 
purchase  and  construction  of  cables  and  land  lines  to  connect  the 
Farallone  Islands,  California,  with  the  mainland,  and  Womans  Key, 
or  Sand  Key,  Florida,  with  Key  West,  Fla.,  and  "the  sum  of  fifteen 
thousand  dollars  *  *  *  is  appropriated  for  the  purpose  of  con- 
structing, maintaining,  repairing,  and  operating,  under  the  direction 
of  the  Secretary  of  Agriculture,  telegraph,  cable,  or  telephone  lines 
between  Glenhaven,  Michigan,  and  South  Manitou  Island,  Lake  Mich- 
igan, and  for  the  establishment,  equipment,  and  maintenance  of 
storm-warning  stations  at  those  points." 

ADDITIONAL   LAND   AT   BETHESDA,    MD. 

The  appropriation  for  the  Bureau  of  Animal  Industry  for  1903  pro- 
vides "that  not  to  exceed  ten  thousand  dollars  of  the  amount  hereby 
appropriated  may  be  used  to  purchase  additional  land  for  the  Bureau 
experiment  station  at  Bethesda,  Maryland."  Negotiations  are  now  in 
progress  for  the  purchase  of  30  acres  of  land  adjoining  the  present 
station,  which,  if  secured,  will  provide  a  total  area  for  the  station  of 
50  acres. 

SEED   WAREHOUSE. 

Of  the  amount  appropriated  for  the  purchase  and  distribution  of 
valuable  seeds,  1903,  $10,000  may  be  used  for  "the  erection  of  a  suit- 
able seed  warehouse  on  the  Department  grounds  for  receiving,  stor- 
ing, cleaning,  and  properly  preparing:  the  seed  handled  by  the  Depart- 
ment." Plans  and  specifications  have  been  prepared  and  bids 
invited  for  the  erection  of  a  building  in  accordance  with  this  provision 
of  the  act,  but  no  contract  has  yet  been  awarded. 

BUILDINGS     UNDER    LEASE     IN     THE    DISTRICT    OF     COLUMBIA,    WITH 

ANNUAL  RENTAL. 

The  amount  appropriated  for  rental  for  the  several  branches  of  the 
Department  in  the  District  of  Columbia  for  1903  is  $21,700,  against 
$12,600  for  1902,  being  an  increase  of  $10,200  per  year,  as  follows: 


Bureaus  and  Divisions. 


Bureau  of  Chemistry,  laboratory  and  offices,  200  Fourteenth  street  SW 

Bureau  of  Animal  Industry,  laboratory  and  offices,  1362  B  street  SW 

Bureau  of  Soils,  laboratory  and  offices,  212  and  2M  Thirteenth  street  SW 

Bureau  of  Forestry,  offices,  Atlantic  Building 

Bureau  of  Plant  Industry : 

Vegetable  Pathology  and  Physiology,  laboratories  and  offices,  1306  B 
street  SW 

Botany,  laboratory  and  offices 

Division  of  Publications,  document  rooms,  1304  B  street  SW... 

Division  of  Seeds,  warerooms,  Thirteen-and-a-half  street  S W 


Total 


$2,500 

1,800 

,000 

6,000 


21,700 


PLANS  FOR  ADMINISTRATIVE    BUILDING. 


Five  thousand  dollars  was  appropriated  in  1902  to  enable  the  Sec- 
retary of  Agriculture  to  have  prepared  plans  and  specifications  for  an 
AGR  1902 15 
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administrative  building.  The  entire  sum  was  expended  in  compliance 
with  the  provision  of  the  act,  and  carefully  prepared  plans  on  the 
basis  of  a  $2,500,000  building  were  submitted  by  the  Secretary  of 
Agriculture  at  the  last  session  of  Congress.  House  bill  Xo.  7207  for 
82,000,000  was  prepared  and  introduced,  but  no  appropriation  was 
made  for  a  building. 

SILK   INVESTIGATIONS. 

The  appropriation  act  for  1903  carries  an  item  of  810,000  for  the  col- 
lection and  dissemination  of  information  relating  to  silk  culture  in 
the  United  States?  During  the  period  from  1884  to  1891,  inclusive, 
the  sum  of  8128,341.69  was  appropriated  for  investigation  of  the  silk 
industry. 

CONTINGENT   EXPENSES. 

No  increase  has  been  made  in  the  appropriation  for  contingent 
expenses  since  1892,  while  during  this  period  the  total  appropriations 
of  the  Department  have  more  than  doubled,  proportionately  increas- 
ing the  demands  upon  the  contingent  fund.  In  order  to  meet,  in 
some  measure,  this  demand,  certain  changes  were  made  in  the  lan- 
guage of  the  lump  sum  appropriations  of  the  several  Bureaus  and 
large  Divisions  for  the  year  beginning  July  1,  1902,  to  provide  for 
payment  from  these  funds  for  furniture  and  general  supplies  that 
have  heretofore  been  paid  for  from  the  contingent  fund.  Hereafter 
supplies  of  this  character  intended  for  the  use  of  these  various  branches 
will  be  charged  to  their  respective  funds.  This  will  relieve  the  con- 
tingent appropriation  sufficiently  to  enable  the  fund  to  take  care  of 
all  strictly  contingent  expenses. 

LAW   CLEEK. 

The  estimates  for  1903  provided  for  one  law  clerk  at  a  salary  of 
82,000,  but  no  appropriation  was  made  by  Congress  for  a  law  clerk  in 
compliance  with  the  estimates.  The  urgent  need  for  such  an  officer 
in  the  Department  of  Agriculture  is  too  apparent  to  require  argu- 
ment. The  services  of  a  law  clerk  are  as  necessary  in  conducting  the 
business  affairs  of  the  Department  as  are  those  of  a  disbursing  clerk, 
and  it  is  a  generally  admitted  fact  that  the  latter  officer  is  an  essen- 
tial factor  in  the  general  economy  of  the  Department.  The  legal  work 
of  the  Department,  which  is  now  being  conducted  by  a  third-class  clerk 
detailed  from  the  Secretary's  roll,  must  be  done  here  in  the  Depart- 
ment, and  can  not  be  referred  or  attended  to  by  the  Department  of 
Justice.  It  would  be  wholly  impracticable  for  that  Department  to 
take  up  the  details  of  the  legal  work  of  this  Department.  This  ques- 
tion has  been  fully  discussed  with  the  officials  of  the  Department  of 
Justice.  The  legal  work  of  the  Department  of  Agriculture,  which 
includes  the  careful  and  technical  preparation  of  hundreds  of  legal 
papers,  has  increased  enormously  in  the  last  few  years,  and  will  con- 
tinue to  grow  with  the  natural  expansion  of  the  Department,  while 
the  importance  of  the  questions  presented,  almost  daily,  are  of  the 
utmost  gravity  to  the  interests  of  the  Government,  and  must  be  dealt 
with,  when  presented,  by  a  mind  carefully  and  legally  trained.  An 
appropriation  for  a  law  clerk  at  a  fair  salary  can  not  be  too  strongly 
or  urgently  recommended. 
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APPROPRIATION   ACT    FOR   1903. 

The  appropriation  act  for  the  year  1903  contains  the  following 
provision : 

Provided  further ,  That  hereafter  the  estimates  of  appropriations  for  the  Depart- 
ment of  Agriculture  shall  be  prepared  and  submitted  each  year  according  to  the 
order  and  arrangement  of  the  act  for  the  year  preceding;  and  any  changes  in  such 
order  or  arrangement  desired  by  the  Secretary  of  Agriculture  may  be  submitted 
by  note  in  the  estimates. 

It  shall  be  the  duty  of  the  Secretary  of  Agriculture  to  submit  in  the  Book  of 
Estimates  for  the  fiscal  year  nineteen  hundred  and  four,  and  annually  thereafter, 
immediately  following  estimates  of  each  of  the  respective  Offices,  Bureaus,  and 
Divisions  of  the  Department  of  Agriculture  a  statement  showing  in  detail  the 
number  of  clerks  who  were  employed  in  the  District  of  Columbia  upon  regular 
and  continuous  work  for  thirty  days  or  more  during  the  previous  fiscal  year  in  or 
under  such  Offices,  Bureaus,  or  Divisions  under  authority  of  and  paid  from  gen- 
eral appropriations,  indicating  in  the  case  of  every  such  employment  the  rate  of 
compensation  received  and  the  appropriation  from  which  paid. 

CONDITION   OF   THE   WORK   IN   THE   DIVISION. 

While  there  was  a  very  noticeable  increase  in  the  volume  of  work  in 
the  Division  during  the  last  fiscal  year,  resulting  from  the  largely 
increased  appropriations,  the  work  was  handled  with  the  usual  dis- 
patch and  accuracy  by  the  regular  clerical  force  of  the  Division,  and 
no  part  of  it  was  allowed  to  fall  in  arrears. 

LEASED   BUILDINGS  OUTSIDE   DISTRICT  OF   COLUMBIA,  WITH   LOCATION 
AND   MONTHLY  AND   ANNUAL   RENTAL. 

The  following  are  the  Bureau  of  Animal  Industry,  botanical,  irriga- 
tion, and  Weather  Bureau  stations  under  lease  by  the  Department 
outside  of  the  District  of  Columbia  during  the  year  ended  June  30, 
1902: 

Stations,  with  location  and  monthly  or  annual  rental. 

BUREAU  OF  ANIMAL  INDUSTRY. 


Station. 


Location. 


Rent. 


Baltimore,  Md 

Boston,  Mass 

Buffalo,  N.Y 

Chicago,  III 

Do 

Indianapolis,  Ind 

Kansas  City,Kans 

Littleton,  Mass 

Louisville,  Ky 

National  Stock  Yards,  Illi 

nois. 
New  York,  N.  Y 

Do. ... 

Norfolk,  Va. 

Sioux  City, Iowa 

South  St.  Joseph,  Mo 

Halethorp,  Md. 

Cincinnati,  Ohio 

Milwaukee,  Wis 

Knoxville,  Tenn 


No.  215  St.  Paul  street 

No.  44  Kilby  street 

East  Buffalo  Live  Stock  Exchange  Building 

No.  4193  South  Halsted  street 

Union  Stock  Yards,  Exchange  Building 

11  Live  Stock  Exchange  Building. 

Corner  Central  and  James  streets 

Quarantine  station.  _ 

No.  507  Johnson  street 

Live  Stock  Exchange  Building 

No.  18  Broadway 

No.  109  West  Forty -second  street 

No.  70  Plume  street 

Exchange  Building,  stock  yards 

Live  Stock  Exchange  Building 

Quarantine  stations 

Exchange  Building,  Johnson  street 

Gross  Building 

The  Deaderick  Building 


$125  per  annum. 
$30  per  month. 

$225  per  month. 
$125  per  month. 
$10  per  month. 
$45  per  month. 
$250  per  annum. 
$10  per  month. 
$50  per  month. 

$500  per  annum. 
$40  per  month. 
$210  per  annum. 
$20  per  month. 
$45  per  month. 
$225  per  annum. 
$180  per  annum. 
$17  per  month. 
$10  per  month. 


BOTANICAL  INVESTIGATIONS. 

Kensington,  Md 

$50  per  annum. 

IRRIGATION   INVESTIGATIONS. 

Warner  Block,  Sixteenth  street 

$20  per  month. 
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REPORT  OF  THE  LIBRARIAN. 


U.  S.  Department  of  Agriculture, 

Office  of  the  Librarian, 

Washington,  D.  C,  September  SO,  1902. 
Sir  :  I  have  the  honor  to  submit  herewith  the  executive  report  of 
the  Library  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

Josephine  A.  Clark, 

Librarian. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

ACCESSIONS   TO   THE   LIBRARY. 

The  number  of  accessions  to  the  Library  for  the  year  ended  June  30, 
1902,  has  exceeded  that  of  any  previous  year.  The  number  of  books 
and  pamphlets  acquired  by  purchase  and  gift  has  been  considerably 
over  4,000,  making  the  total  number  of  publications  in  the  Library, 
exclusive  of  United  States  Government  publications,  nearly  75,000. 
In  this  number  are  not  included  parts  of  serials  and  issues  of  news- 
papers, which  would  add  many  thousand  pieces.  The  principal  pur- 
chases have  been  made  in  the  direction  of  scientific  periodicals,  both 
in  completing  imperfect  series  and  in  subscriptions  to  those  currently 
published,  although  many  valuable  works  in  natural  science  of  early 
and  recent  date  have  also  been  acquired.  Appended  to  this  report 
is  a  selected  list  of  some  of  the  most  important  purchases  during  the 
year. 

PERIODICALS. 

The  number  of  agricultural  papers  and  scientific  periodicals  and 
serial  publications  has  been  largely  increased  the  past  year  by  new 
subscriptions,  and,  especially,  by  gifts  and  exchanges.  About  2,200 
publications  of  this  class  of  accessions  are  currently  received,  of  which 
500  are  purchased.  The  agricultural  papers  number  427,  the  greater 
number  being  contributed  by  the  publishers.  These  papers  include 
210  general  farm  papers,  49  devoted  to  horticulture,  71  to  live  stock, 
51  to  poultry,  25  to  dairy,  1 2  to  tobacco,  and  9  to  farm  machinery.  The 
countries  contributing  these  papers  are,  United  States  275,  and  for- 
eign countries  152.  These  papers,  representing  the  agricultural  inter- 
ests of  all  parts  of  the  United  States  and  38  foreign  countries,  are  kept 
on  file  for  public  reference,  and  on  completion  of  volumes,  they  are 
bound  and  become  a  part  of  the  permanent  collection  of  the  Library. 

235 


236  DEPARTMENTAL    REPORTS. 

The  accessions  to  the  Library  of  serials  relating  to  agriculture  and 
the  kindred  sciences  continue  to  be  the  most  numerous,  and,  from  the 
nature  of  the  work  of  the  Department,  the  most  valuable. 

MAILING  LISTS  AND   FOREIGN  EXCHANGES. 

For  several  years  the  foreign  mailing  lists  of  the  Department  publi- 
cations have  been  in  charge  of  the  Library.  These  lists  include  all 
the  foreign  addresses  to  which  the  publications  of  twenty  Bureaus 
and  Divisions  of  the  Department  are  regularly  sent.  During  the  past 
year  these  lists  have  been  carefully  revised  and  cut  down,  as  far  as 
possible,  to  addresses  of  such  institutions  as  are  working  along  similar 
lines  as  the  Department,  and  as  are  sending  their  publications  in 
exchange.  The  great  number  of  publications  issued  by  the  Depart- 
ment and  the  increasing  demand  for  them  from  foreign  countries 
makes  this  an  important  branch  of  the  Library  work.  The  foreign 
publications  received  in  exchange  for  the  Department  publications 
are  chiefly  scientific  serials,  and  form  a  very  large  percentage  of  this, 
class  of  accessions  to  the  Library.  The  Library  is  thus  enabled  to 
complete  imperfect  series  of  periodicals,  as  well  as  to  acquire  a  large 
number  of  new  ones. 

CATALOGUE. 

The  regular  cataloguing  of  current  accessions  has  been  kept  up  to 
date  during  the  year,  adding  many  thousand  cards  to  the  catalogue. 
There  have  been  added  also  to  the  catalogue  printed  cards  purchased 
of  the  Library  of  Congress  and  printed  cards  for  current  botanical 
literature.  A  second  contribution  to  the  printed  subject-catalogue 
of  the  Library  has  been  completed,  entitled  "Catalogue  of  publica- 
tions relating  to  botany  in  the  Libraiy  of  the  United  States  Depart- 
ment of  Agriculture."  The  collection  of  botanical  works  represented 
in  this  catalogue  is  one  of  the  largest  in  the  country  and  includes 
many  rare  and  valuable  publications.  The  increase  of  the  number  of 
cataloguers  for  the  coming  year  will  further  the  work  of  the  printed 
subject-catalogues,  and  will  thus  facilitate  the  reference  use  of  special 
collections. 

PUBLICATIONS. 

The  Library  bulletins  and  "  Card  index  to  the  Department  publica- 
tions "  have  continued  to  be  issued  as  heretofore.  The  bulletins  have 
included  the  quarterly  accessions  to  the  Library,  and  two  publica- 
tions entitled,  respectively,  "Catalogue  of  publications  relating  to 
botany  in  the  Library  of  the  United  States  Department  of  Agricul- 
ture," and  "List  of  references  to  publications  relating  to  irrigation 
and  land  drainage."  The  former  of  these  two  special  bulletins  com- 
prises 2,574  entries,  representing  nearly  6,000  books  and  pamphlets 
on  the  subject  of  botany.  The  latter  bulletin  includes  1,778  refer- 
ences to  books  and  periodicals  relating  to  irrigation  and  land  drainage. 
The  six  bulletins  published  during  the  year  comprise  573  printed  pages. 

The  demand  for  the  "Card  index  of  the  Department  publications" 
continues.  The  early  issues  of  the  index  on  large  cards  are  alread}7 
exhausted,  and  it  will  be  desirable  to  reprint  these  issues  at  an  early 
date. 

The  "Card  index  of  the  Department  publications "  now  numbers 
1,600  cards,  furnishing  an  author  and  a  subject  index  to  the  Year- 
books for  1894  to  1900;  the  Farmers'  Bulletins,  1  to  141;  Special 
reports  of  the  Division  of  Accounts,  1894  to  1898;  Bulletins  1  to  6 
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and  Circulars  1  to  7  of  the  Division  of  Soils;  Bulletins  1  to  24  and 
Circulars  1  to  30  of  the  Division  of  Agrostology;  Bulletins  1  to  24 
and  Circulars  1  to  29  of  the  Division  of  Botany,  and  the  Contributions 
from  the  National  Herbarium,  volumes  1  to  5.  Three  hundred  and 
sixty-five  sets  of  these  cards  are  printed,  the  greater  number  of  which 
are  distributed  to  the  libraries  of  agricultural  colleges  and  experiment 
stations  and  to  public  libraries  which  are  depositories  for  Government 
documents.  The  contents  of  the  publications  of  the  Department  are 
made  much  more  available  for  use  in  these  libraries  by  means  of  these 
index  cards,  and  consequently  they  are  valued  additions  to  catalogues 
for  public  use. 

BINDING. 

The  number  of  books  bound  the  last  year  has  been  unusually  large. 
The  number  of  volumes  of  periodicals  bound  was  1,127,  the  number 
of  separate  publications  174,  making  a  total  of  1,301  volumes.  The 
number  of  general  works  bound  has  been  small  on  account  of  the 
necessity  of  first  providing  for  the  preservation  of  current  periodicals 
by  binding.  Until  larger  funds  are  available  for  this  work  but  few 
publications  besides  periodicals  can  be  bound. 

RECOMMENDATIONS. 

With  the  large  number  of  valuable  accessions  to  the  Library  every 
year  the  need  of  a  fireproof  building  becomes  more  imperative.  The 
present  collection  of  nearly  75,000  books  and  pamphlets,  forming- an 
invaluable  working  library  for  the  Department,  is  in  a  building 
imsuited  and  unsafe  for  its  care  and  protection.  The  destruction  of 
any  considerable  part  of  the  Library  would  be  an  inestimable  loss, 
and,  in  addition,  the  delay  to  investigations  caused  thereby  would  be 
most  serious.  In  view  of  the  increasing  value  of  the  Library,  it  is 
earnestly  recommended  that  special  consideration  be  given  to  the 
provision  of  a  safe  building  for  this  division  of  the  Department  work, 

The  new  lines  of  investigation  undertaken  by  the  Department, 
together  with  the  development  of  those  continued  from  past  years, 
have  increased  the  demands  for  all  available  publications  relating  to 
the  work  in  hand.  Also,  the  establishment  of  special  laboratories  in 
different  sections  of  the  country  has  necessitated  the  purchase  of 
expensive  reference  works  for  the  advancement  of  these  investigations. 
In  order  to  promote  these  various  lines  of  research  and  to  meet  new 
demands  which  can  not  be  foreseen,  a  more  nearly  adequate  appropri- 
ation should  be  made  for  the  general  expenses  of  the  Library,  from 
which  all  books  for  use  in  the  Department  are  required  to  be  purchased. 

The  bulletins  and  index  cards  published  by  the  Library  are  desired 
by  an  increasing  number  of  institutions  each  year.  The  editions  of 
these  publications  are  small,  and,  until  a  larger  sum  can  be  allotted  from 
the  general  printing  fund  of  the  Department  for  Library  jmblications, 
this  branch  of  work  will  continue  to  fall  short  of  the  demands  upon  it. 
The  requests  for  the  index  cards  to  the  publications  of  the  Department 
are  especially  numerous,  and  as  man}^  of  the  applicants  express  a  will- 
ingness to  pay  for  the  cards  in  order  to  secure  them,  I  would  suggest 
that  a  nominal  price  be  placed  upon  the  cards  distributed  outside  the 
present  list  of  agricultural  colleges  and  experiment  stations  and  deposi- 
tory libraries,  the  moneys  thus  received  to  be  added  to  the  general 
printing  fund  of  the  Department.  These  receipts  would  contribute 
somewhat  to  defraying  the  cost  of  larger  editions  ot  the  Library  pub- 
lications. 
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IMPORTANT    PURCHASES    DURING    THE    FISCAL    YEAR   ENDING 

JUNE  30,  1902. 

Bailey.  Liberty  Hyde,  editor.     Cyclopedia  of  American  horticulture,    v.  4.     1902. 

(Completes  the  work.) 
Barla,  Giambattista    (Jean-Baptiste).      Flore  mycologique  illustree;   les  cham- 
pignons des  Alpes-Maritimes  avec  Vindication  de  leurs  proprietes  utiles  ou 

nuisibles.     fasc.  1-6.     1888-92. 
Bennett,  John  Joseph.     Plantse  Javanicse  rariores.  descriptae  iconibus  illustratae, 

quas  in  insula  Java,  annis  1802-1818,  legit  et  investigavit  Thomas  Horsfield, 

etc.     1838-52. 
Berryat,  J.     Collection  academique,  composee  des  memoires  .  .  .  des  plus  cele- 

bres  academies    .    .    .    concernant   l'histoire  naturelle  et  la  botanique,  etc. 

13  v.     1755-79. 
Bertolini,  Antonio.     Flora  Italica.     10  v.     1833-54. 
Blanchard,  Emile,  and  Brulle,  Auguste.      Insectes  de  l'Amerique  Meridionale. 

1837-43. 
Bonanni,  Philippo.     Rerum  naturalium  historia,  nempe  quadrupedum,  insecto- 

rum,   piscium,   variorumque    marinorum  corporum,   fossilium,  plantarum 

exoticarum  ac  prsesertim  testaceorum,  etc.     1723. 
Bonaparte,  Charles  L.     Iconografia  della  fauna  italica.     3  v.     1832-41. 
Bresadola,  G.     Fungi  Tridentini  novi,  vel  nondum  delineati.  descripti,  et  iconibus 

illustrati.     v.  1-2.     fasc.  1-14.     1881-1900. 
Brookshaw,  George.     Pomona  Britannica:  or.  A  collection  of  the  most  esteemed 

fruits  at  present  cultivated  in  Great  Britain.     2  v.     1817. 
Clusius,  Carolus.     Rariorum  plantarum  historia.     1601. 
Cooke,  Mordecai  Cubitt.     Illustrations  of  British  fungi,  Hymenomycetes,  to  serve 

as  an  atlas  to  the  "  Handbook  of  British  fungi.*'     8  v.     1881-91. 
Curtis,  George.     British  entomology;  being  illustrations  and  descriptions  of  the 

genera  of  insects  found  in  Great  Britain  and  Ireland.     16  v.     1824-39. 
Cuvier.  G.  L.  C.  F.  D.     Animal  kingdom  arranged  according  to  its  organization. 

1834. 
Demidoff ,  Anatole  de.     Voyage  dans  la  Russie  meridionale  et  la  Crimee,  sur  la 

Hongrie,  la  Yalachie  et  la  Moldavie.     6  v.     1840-42. 
Friedberger,  Franz,  and  Frohner.  Eugen.     Pathology  and  therapeutics  of  domes- 
tic animals.     2  v.     [1894.] 
Fries,  Elias  Magnus.     Icones  selectae  Hymenomycetum  nondum  delineatorum. 

v.  1.     1867-[75]. 
Fries.  Elias  Magnus.     Sveriges  atliga  och  giftiga  svampar  tecknade  efter  naturen. 

1861. 
Geoffroy  St.-Hilaire.  Etienne.     Tableau  des  quadrumanes,  ou  des  animaux  com- 

posant  le  premier  ordre  de  la  classe  des  mammiferes.     (1812.) 
Geoffroy  St.-Hilaire,  Isidore.     Descriptions  des  collections  de  Victoi  Jacquemont; 

mammiferes  et  oiseaux.     1842-43. 
Gervais,  Paul.     Zoologie  et  paleontologie  francaises.  animaux  vertebres.    3  v.  in  1. 

1848-52. 
Harcourt,  Leveson  Francis  Vernon-.      Rivers  and  canals;  the  flow,  control,  and 

improvement  of  rivers,  and  the  design,  construction,  and  development  of 

canals.     Ed.  2,  enl.     2  v.     1896. 
Harriman  Alaska  expedition.     Alaska.     2  v.     1901. 
Herbst,  Johann  Friedrich  Wilhelm.     Kurze  einleitung  zur  kenntniss  der  insekten. 

3  v.     1784-87. 
Hermann,  Jean  Frederic.     Memoire  apterologique.     1804. 
Hermann,  Johann.     Tabula  affinitatum  animalium,  olim  academico  specimine 

edita,  nunc  uberiore  commentario  illustrata  cum  annotationibus,  etc.     1783. 
Hogg,  Robert,  editor.     Herefordshire  pomona.  containing  coloured  figures  and 

descriptions  of  the  most  esteemed  kinds  of  apples  and  pears.     2  v.  (7pts.). 

1876-85  [1878-84.] 
Hooker,  William.     Pomona  Londinensis;  containing  colored  engravings  of  the 

most  esteemed  fruits  cultivated  in  the  British  gardens,     v.  1.     1818. 
Jager,  Gustav,and  others,  editors.     Handworterbuch  der  zoologie,  anthropologic 

und  ethnologic     8  v. '   1880-1900. 
Knight,  Thomas  Andrew,  compiler.     Selection  from  the  physiological  and  horti- 
cultural papers,  published  in  the  transactions  of  the  Royal  and  Horticultural 

societies.     1841. 
Law.  James.     Text  book  of  veterinary  medicine.     3  v.     1896-1901. 
Lindley,  John.     Pomologia  Britannica;  or  Figures  and  descriptions  of  the  most 

important  varieties  of  fruit  cultivated  in  Great  Britain .     3  v.     1841. 
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Linnaeus,  Carl  von.     Flora  Lapponica,  exhibens  plantas  per  Lapponiam  crescentes. 

1737. 
Low.  David.    Breeds  of  the  domestic  animals  of  the  British  Islands.    2v.ini.    1842. 
Lucas,  Pierre  Hippolyte.     Animaux  nouveaux  ou  rares  recueillis  pendant  l'expe- 

dition  dans  les  parties  centrales  de  TAmerique  du  Sud.  .  .  .  executee  .  .  . 

sous  la  direction  du  comte  de  Castelnau.     Entomologie.     1857. 
Mawson,  Thomas  H.     Art  and  craft  of  garden  making.     1901. 
Murray,  James  Augustus  Henry,  editor.     New  English  dictionary  on  historical 

principles,     v.  1-5.     1888-1901. 
Nees  von  Esenbeck,  Christian  Gottfried.     Das  system  der  pilze  und  schwamme. 

1816. 
Oken,  Lorenz.     Lehrbuch  der  naturgeschichte.     3  theile.     1813-26. 

Wanting,  theil  2  (Botanik),  abt.  1. 
Patouillard,  Narcisse.     Tabulae   analyticae  fungorum.     ser.  1,  fasc.  1-5;   ser.  2, 

fasc.  6-7.     1883-89. 
Pomeroy,  John  Norton.     Treatise  on  the  law  of  water  rights  as  the  same  is  for- 
mulated and  applied  in  the  Pacific  States.     1893. 
Royal  horticultural  society,  London.     A  catalogue  of  the  fruits  cultivated  in  the 

garden  of  the  Horticultural  society  of  London.     Ed.  3.     1842. 
Schaffer,  Jakob  Christian.     Fungorum  qui  in  Bavaria  et  Palatinatu  circa  Ratis- 

bonam  nascuntur  icones;   editio  nova  commentario  aucta  a  C.  H.  Persoon. 

4  v.     1800. 
Stoll,  Casper.     Natuurlyke  .  .  .  gekleurde  afbeeldingen  en   beschryvingen    der 

Cicaden.     1788. 
Theobald,  Frederick  Vincent.     Monograph  of  the  Culicidae  or  mosquitoes.     3  v. 

1901. 
Villon,  A.  M.,  and  Guichard,  P.,  compilers.     Dictionnaire  de  chimie  industrielle, 

contenant  les  applications  de  la  chimie.     fasc.  1-32.     [1892-1902.] 

PERIODICALS. 

American  journal  of  physiology,     v.  1-6.     1898-1902. 

Annals  of  philosophy:  or,  Magazine  of  chemistry,  mineralogy,  mechanics,  natural 
history,  agriculture,  and  the  arts.     v.  1-28.     1813-26.     (All  published. ) 

Beitrage  zur  wissenschaftlichen  botanik.     v.  2-4.     1898-1901.     (File  completed.) 

Botanisches  centralblatt.     v.  1-36.     1880-88.     (File  completed. ) 

Bulletin  zoologique.     annee  1835.     (All  published.) 

Deutsche  entomologische  zeitschrift.     v.  1-13.     1884-99. 

Edwards's  botanical  register,     v.  1-33.     1815-47.     (All  published. ) 

Flora;  oder,  Allgemeine  botanische  zeitung.    v.  1-85.    1818-98.     (File  completed.) 

Jahrbuch  der  naturgeschichte.     v.  1.     1802.     (All  published.) 

Journal  de  botanique.     v.  1.     1808- [09].     (All  published.) 

Liege  (Belgium),  Societe  royale  des  sciences  de.     Memoires.     v.  1-16.     1843-61. 

Lindenia,  iconographie  des  orchidees.     v.  1-16.     1885-1900. 

Linnaea,  ein  journal  fur  die  botanik  in  ihrem  ganzen  umfange.  v.  1-43.  1826-82. 
(All  published.) 

Revue  de  l'horticulture  beige  et  etrangere.  v.  11-27.  1885-1901.  (File  com- 
pleted. ) 

Revue  de  viticulture,  organe  de  1 'agriculture  des  regions  viticoles.  v.  4-14.  1895- 
1900.     (File  completed.) 

Revue  entomologique,  publiee  par  Gustave  Silbermann.  5  v.  1833-37.  (All 
published. ) 

Sociedade  Broteriana.     Boletim.     v.  1-13.     1883-96.     (File  completed.) 

Zeitschrift  fur  physiologische  chemie.  v.  1-5.  1877-81.  Sach-  und  namen- 
register  zu  band  1-4.     1881.     (File  completed.) 

Zeitschrift  fur  veterinarkunde.  v.  1-10;  v.  12,  no.  11.  1889-1900.  (File  com- 
pleted. ) 


REPORT    OF    THE   DIRECTOR  OF   THE   OFFICE   OF  EXPERIMENT 

STATIONS. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington,  D.  C. ,  September  20,  1902. 
Sir  :  I  have  the  honor  to  present  herewith  the  report  of  the  Office  of 
Experiment  Stations  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

A.  C.  True, 

Director. 
•Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR,  WITH  RECOMMENDATIONS. 

Division  and  Development  of  Work  of  Office  of  Experiment 

Stations. 

The  functions  of  the  Office  of  Experiment  Stations  have  been 
enlarged  -in  several  directions  during  the  past  j^ear  and  the  enter- 
prises previously  in  its  charge  have  "become  more  extensive.  Especial 
efforts  have  been  made  to  aid  the  movement  for  the  strengthening  of 
agricultural  education  and  research  through  the  more  definite  formu- 
lation of  agricultural  science  and  the  more  thorough  training  of  agri- 
cultural experts.  For  this  purpose  the  work  of  this  Office,  in  connec- 
tion with  the  Graduate  School  of  Agriculture,  as  described  elsewhere 
in  this  report,  has  proved  to  be  unusually  successful  and  effective. 
Attempts  have  also  been  made  to  call  the  attention  of  the  agricultural 
public  and  the  managers  of  educational  systems  to  the  great  desira- 
bility of  making  agricultural  subjects  a  part  of  the  curriculum  of  sec- 
ondary and  elementary  schools.  The  development  of  the  farmers' 
institutes  as  effective  agencies  for  the  dissemination  of  the  results  of 
the  work  of  this  Department  and  the  experiment  stations  has  also 
engaged  our  attention.  The  agricultural  experiment  stations  under 
the  direct  management  of  this  Office  in  Alaska,  Hawaii,  and  Porto 
Rico  have  been  put  upon  a  firm  basis,  and  much  progress  has  been 
made  in  developing  useful  lines  of  work  in  these  regions.  The  Office 
has  been  brought  into  closer  relations  with  the  institutions  for  agri- 
cultural research  in  foreign  countries  through  work  involved  in  the 
preparation  of  a  bulletin  setting  forth  the  organization,  resources,  and 
"[ines  of  work  of  these  institutions.  By  this  means  our  knowledge  of 
these  foreign  institutions  has  been  greatly  broadened,  and  it  will  be 
more  feasible  hereafter  to  secure  definite  information  regarding  their 
work  which  will  be  useful  to  similar  institutions  in  this  country. 
Both  the  legal  and  engineering  features  of  the  irrigation  investigations 
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have  been  enlarged,  and  a  beginning  has  been  made  of  investigations 
in  other  lines  of  agricultural  engineering  which  have  hitherto  been 
neglected  by  this  Department.  Improvements  have  been  made  in  the 
apparatus  and  methods  for  nutrition  investigations.  The  results  of 
these  investigations  have  been  more  effectively  brought  to  the  atten- 
tion of  teachers  of  physiolog}7  and  domestic  science,  and  beginnings 
have  been  made  of  what  it  is  hoped  may  develop  into  a  systematic 
study  of  dietaries  in  public  institutions. 

The  amount  of  material  prepared  for  publication  during  the  year 
has  been  greater  than  in  an}^  previous  year.  Special  efforts  have  been 
made  to  publish  this  material  in  forms  which  will  contribute  to  its 
effective  and  economical  distribution.  The  Office  has  continued  to 
perform  considerable  labor  in  connection  with  expositions,  and  has  in 
prospect  the  continuance  of  such  work  in  connection  with  the  St. 
Louis  Exposition.  The  performance  of  duties  growing  out  of  the 
relations  of  the  Department  with  the  Civil  Service  Commission  has 
also  involved  considerable  work.  With  the  constant  and  rapid 
growth  of  the  system  of  agricultural  education  and  research  in  this 
and  other  countries  the  general  business  of  the  Office  in  its  relations 
with  outside  institutions  is  necessarily  enlarged  from  year  to  year. 
To  meet  the  growing  demands  on  the  Office  in  different  directions, -I 
recommend  that  the  appropriation  for  the  maintenance  of  this  Office 
for  the  fiscal  year  1904  be  increased  to  $40,000. 

In  order  to  make  the  organization  of  the  Office  conform  more  closely 
to  that  of  other  branches  of  the  Department  having  complex  functions, 
as  well  as  to  more  definitely  recognize  its  rank  as  equal  to  that  of  a 
bureau,  some  changes  have,  by  direction  of  the  Secretary,  been  made 
in  the  plan  of  organization  previously  followed.  At  present  the  divi- 
sion and  assignment  of  the  work  of  the  Office  are  as  follows :  (1)  Rela- 
tions with  American  and  foreign  institutions  for  agricultural  educa- 
tion and  research,  including  the  supervision  of  the  expenditures  of 
the  agricultural  experiment  stations  in  the  United  States,  in  the 
immediate  charge  of  the  Director.  (2)  The  Experiment  Station  Record, 
in  charge  of  the  Assistant  Director,  Dr.  E.  W.  Allen.  (3)  Editorial 
division,  Mr.  W.  H.  Beal,  chief.  This  division  has  in  charge  the 
editing  of  the  technical  and  popular  publications  of  the  Office  other 
than  the  Experiment  Station  Record.  (4)  Division  of  insular  experi- 
ment stations,  Dr.  Walter  H.  Evans,  chief.  This  division  is  charged 
with  the  general  business  relating  to  the  following  experiment  sta- 
tions: (a)  Alaska  agricultural  experiment  stations,  in  charge  of  Prof. 
C.  C.  Georgeson,  with  headquarters  at  Sitka;  (b)  Hawaii  Agricultural 
Experiment  Station,  in  charge  of  Mr.  Jared  G.  Smith,  with  head- 
quarters at  Honolulu;  (c)  Porto  Rico  Agricultural  Experiment  Sta- 
tion, in  charge  of  Mr.  Frank  D.  Gardner,  with  headquarters  at 
Mayaguez.  (5)  Nutrition  investigations,  Prof.  W.  O.  Atwater,  chief, 
with  headquarters  at  Middletown,  Conn.  (6)  Irrigation  investiga- 
tions, Prof.  Elwood  Mead,  chief,  and  Mr.  C.  T.  Johnston,  assistant 
chief. 

The  position  of  chief  clerk  of  this  Office  has  been  created  and  is  filled 
by  Mrs.  C.  E.  Johnston. 

Relations  with  American  and  Foreign  Institutions  for 
Agricultural  Education  and  Research. 

The  general  features  of  the  work  of  the  Office  involved  in  its  rela- 
tions with  American  and  foreign  institutions  for  agricultural  educa- 
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tion  and  research,  in  immediate  charge  of  the  Director,  have  remained 
essentially  as  heretofore  and  may  be  conveniently  described  under 
the  following  heads:  (a)  Agricultural  experiment  stations  in  the 
United  States;  (b)  American  institutions  for  agricultural  education; 
(c)  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations;  and,  (d)  foreign  institutions  for  agricultural  education  and 
research. 

AGRICULTURAL   EXPERIMENT   STATIONS   IN   THE    UNITED   STATES. 
ADVISORY   RELATIONS  WITH  THE  STATIONS. 

The  advice  and  assistance  of  this  Office  in  many  matters  relating  to 
the  organization,  equipment,  and  work  of  the  stations  continue  to  be 
sought  in  a  large  measure.  In  particular  the  personal  conferences 
between  station  officers  and  representatives  of  this  Office  have 
increased  in  number  and  importance.  This  has  enabled  the  Office  to 
get  a  more  thorough  understanding  of  the  problems  of  station  work 
and  to  bring  its  influence  more  directly  to  bear  on  the  development 
of  the  station  enterprise. 

The  feature  of  the  progress  of  agricultural  institutions  in  this 
country  which  has  attracted  most  attention  during  the  past  year  is 
the  rapid  increase  in  the  public  interest  in  these  institutions.  This  is 
shown  in  the  increase  in  the  number  of  students  in  the  agricultural 
colleges  and  schools,  in  the  larger  attendance  at  the  farmers'  insti- 
tutes, in  the  enlarged  correspondence  and  mailing  lists  of  the  stations, 
in  the  increased  demand  for  trained  workers  in  agricultural  and  other 
business  enterprises  requiring  scientific  and  expert  knowledge  and 
skill  for  their  most  successful  management,  and  in  the  wider  space 
given  to  agricultural  education  and  research  in  agricultural  and  other 
journals. 

So  rapidly  has  the  demand  for  the  services  of  agricultural  experts 
spread  in  different  directions  that  the  workers  in  this  service  have  in 
many  instances  been  overworked,  or  at  least  have  been  forced  to  dis- 
sipate their  energies  in  attempts  to  cover  too  many  fields.  There  is 
therefore  a  most  urgent  necessity  that  the  number  of  workers  in  our 
agricultural  institutions  should  be  increased  so  as  to  permit  proper 
specialization  of  work.  The  station  investigators  must  be  relieved  of 
teaching,  lecturing  at  farmers'  institutes,  and  other  services  which, 
while  important  in  themselves,  distract  their  attention,  dissipate  their 
energies,  and  seriously  hinder  the  progress  of  effective  investigations. 

It  will  be  of  little  use  to  construct  expensive  laboratories  and  equip 
them  with  elaborate  apparatus  unless  they  are  manned  with  first-class 
investigators.  There  is  nothing  new  in  this  proposition,  but  the 
progress  of  agricultural  institutions  in  this  country  in  recent  years 
makes  it  imperative  that  the  work  of  the  experiment  stations  and  of 
this  Department  as  the  source  of  new  knowledge  on  agricultural  prob- 
lems should  be  raised  to  the  highest  grade  and  kept  there.  The  wider 
the  work  of  the  agricultural  colleges,  schools,  farmers'  institutes,  and 
other  agencies  for  the  education  of  our  rural  population  becomes,  the 
more  important  is  it  that  the  institutions  of  research  in  agriculture 
should  be  the  best  that  human  wisdom  can  devise.  It  is  now  neces- 
sary to  insist  on  this  more  strongly  than  ever  before,  and  it  will  be 
necessary  to  reiterate  it  until  the  managers  of  agricultural  institutions 
and  the  friends  of  agricultural  progress  accept  this  principle  in  prac- 
tice as  well  as  in  theory.     Under  present  conditions  a  large  number 
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of  the  experiment-station  workers  are  attempting  too  many  different 
kinds  of  work,  and  the  progress  of  the  stations  is  seriously  hindered 
from  this  cause. 

One  result  of  the  lack  of  a  sufficient  number  of  well-trained  and 
experienced  workers  in  our  agricultural  institutions  is  that  the  best 
men  are  constantly  being  shifted  from  one  institution  to  another,  or 
are  departing  to  outside  enterprises  offering  larger  salaries  and  other 
attractions.  The  past  year  has  witnessed  an  unusually  large  num- 
ber of  such  changes  in  the  personnel  of  the  experiment  stations.  This 
is  a  very  serious  matter,  since  the  time  element  in  the  conduct  of  agri- 
cultural investigations  is  an  important  one.  Until  the  tenure  of  office 
in  our  stations  is  much  more  stable  than  at  present,  we  must  expect  that 
there  will  be  much  waste  of  work  and  funds  in  incomplete  investiga- 
tions due  to  the  frequent  shifting  of  the  officers  in  charge. 

There  is  also  need  of  increased  funds  for  the  general  expenses  con- 
nected with  agricultural  investigations.  This  is  well  stated  in  a  recent 
editorial  by  Dr.  Allen  in  the  Experiment  Station  Record,  as  follows: 

The  demands  made  upon  the  station  for  its  services  in  a  variety  of  directions 
have  necessitated  broadening  and  extending  its  work,  until  in  many  States  it  has 
reached  the  extreme  limit  which  the  present  funds  will  allow.  In  not  a  few  cases 
we  have  more  departments  than  there  are  funds  for,  so  that  a  part  of  them  are 
stifled  and  held  down  to  the  sheerest  necessities.  Moreover,  the  character  of  the 
work  of  the  stations  is  gradually  undergoing  a  change.  The  simpler  and  more 
superficial  problems  in  many  lines  of  agriculture  have  been  solved  to  a  large  extent, 
and  demonstrated  beyond  doubt.  The  more  complex  and  intricate  investigations, 
involving  deeper  and  more  time  consuming  research,  will  be  the  field  more  largely 
occupied  by  the  leading  stations  in  the  future.  Some  have  already  entered  it.  and 
others  are  being  stimulated  and  led  on  by  their  example.  This  means  a  more 
specialized  station  staff,  assigned  primarily  to  station  work.  There  is  a  gradual 
tendency  in  that  direction,  and  any  movement  in  the  direction  of  increasing  the 
duties  of  station  workers  in  elementary  instruction  is  unmistakably  to  be  regarded 
as  a  retrograde  movement. 

These  conditions,  as  well  as  the  more  expensive  plants  of  the  stations,  call  for 
larger  means  for  general  maintenance;  and  this  need  is  becoming  imperative  if 
the  stations  are  to  continue  to  advance  in  accordance  with  the  demands  which 
their  popularity  has  brought  about.  Fortunately,  progress  is  being  made  in  that 
direction,  and  State  appropriations  for  special  lines  of  investigations  are  increas- 
ing every  year. 

Progress  has  been  made  during  the  past  year  in  the  differentiation 
of  the  equipment  and  work  of  the  experiment  stations  as  distinct 
departments  of  the  agricultural  colleges,  and  the  movement  for  the 
separation  of  the  office  of  director  of  the  station  from  that  of  president 
of  the  college  or  university  is  continuing.  In  only  nine  States  and 
Territories  does  the  college  president  now  perform  the  functions  of 
director  of  the  experiment  station. 

It  is  very  clear  that  farmers  in  different  parts  of  the  countrj-  are 
coming  to  understand  the  importance  of  the  work  of  the  stations,  and 
are  recognizing  the  practical  value  of  the  results  of  this  work  by  mak- 
ing actual  use  of  them  on  their  farms.  There  is  also  an  encouraging 
understanding  of  the -necessary  limitations  of  station  work.  Intelli- 
gent farmers  are  coming  to  see  that,  while  the  stations  rnay  be  of 
great  assistance  in  the  improvement  of  farm  practice,  the  final  result 
will  not  be  to  make  farming  a  more  simple  business.  A  higher  intelli- 
gence, more  definite  education,  and  greater  thrift  will  hereafter  be 
required  to  make  successful  farmers. 

SUPERVISION   OF  EXPENDITURES. 

The  seventh  annual  examination  of  the  work  and  expenditures  of 
the  agricultural  experiment  stations  which  receive  the  National  funds 
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appropriated  under  the  act  of  Congress  of  March  2,  1887  (Hatch  Act), 
with  special  reference  to  the  fiscal  year  ended  June  30,  1901,  was  made 
during  the  past  j^ear  in  accordance  with  the  authority  conferred  upon 
the  Secretary  of  Agriculture  by  Congress,  and  a  report  of  this  investi- 
gation was  prepared  for  transmission  to  Congress,  as  required  by  law. 
This  report  was  published  as  House  Doc.  No.  334,  Fifty-seventh  Con- 
gress, first  session. 

As  heretofore,  the  report  was  based  upon  three  sources  of  informa- 
tion, viz,  the  annual  financial  statements  of  the  stations,  rendered  on 
the  schedules  prescribed  by  the  Secretary  of  Agriculture  in  accordance 
with  the  act  of  Congress;  the  printed  reports  and  bulletins  of  the 
stations,  and  the  reports  of  personal  examinations  of  the  work  and 
expenditures  of  the  stations  made  during  the  year  by  the  Director, 
assistant  director,  and  one  other  expert  officer  of  the  Office  of  Experi- 
ment Stations. 

The  following  statements  are  taken  from  the  report : 

Problems  of  station  organization. — Questions  relating  to  the  organization  of 
the  stations  still  continue  to  require  the  attention  of  the  authorities  charged  with 
their  management.  In  a  number  of  States  the  organization  and  general  attitude 
of  the  governing  boards  are  not  yet  wholly  satisfactory.  For  various  reasons  the 
boards  of  control  as  at  present  constituted  are  often  not  able  to  give  close  enough 
attention  to  the  requirements  of  the  stations  to  thoroughly  understand  the  nature 
of  their  operations  and  the  requisites  for  their  most  efficient  work.  This  may  be 
due  to  the  frequent  changes  in  the  membership  of  the  board,  to  infrequent  and 
short  meetings  of  the  board,  or  to  mistaken  ideas  on  the  part  of  the  board  of  its 
proper  functions.  Under  existing  conditions  no  one  effectual  remedy  for  these 
evils  is  apparent.  It  may,  however,  be  properly  urged  that  the  governors  or  other 
appointing  officers  in  the  several  States  should  exercise  great  care  in  the  selection 
of  members  of  these  boards,  and  should  insist  that  they  confine  themselves  chiefly 
to  the  selection  of  competent  expert  officers  to  have  the  direct  management  of  the 
stations.  It  has  been  suggested  that  good  might  result  from  closer  relations 
between  this  Office  and  the  boards  of  control.  This  could  be  secured  only  by  hav- 
ing representatives  of  the  Office  attend  meetings  of  the  boards.  It  is  possible  that 
an  arrangement  might  be  made  by  which  a  representative  of  the  Office  should 
visit  each  station  annually  at  a  time  when  the  governing  board  is  in  session.  This 
would,  however,  require  a  larger  expense  for  traveling  than  is  possible  with  the 
present  resources  of  the  Office. 

Owing  to  the  increased  number  of  cooperative  enterprises  between  the  Depart- 
ment and  the  stations,  it  is  more  than  ever  important  that  the  management  of 
the  stations  should  proceed  on  well-defined  and  permanent  policies,  and  it  may 
be  that  the  Office  could  accomplish  much  good  by  cultivating  closer  relations 
with  the  boards  of  control.  This  matter  should  certainly  be  considered  in  the 
future  plans  of  the  operations  of  the  Office. 

Relation  of  salaries  to  other  station  expenses. — In  planning  the  work  of  experi- 
ment stations  a  common  mistake  is  to  attempt  work  in  too  many  different  lines. 
This  necessitates  the  employment  of  a  considerable  number  of  officers  on  the  sta- 
tion staff,  and  thus  unduly  increases  the  salary  roll.  The  result  is  that  after  the 
salaries  and  printing  bills  are  paid,  the  remainder  of  the  station  income,  when 
divided  among  the  different  officers  charged  with  making  the  investigations, 
affords  only  a  small  sum  for  the  general  expenses  of  each  investigation.  This 
makes  it  necessary  to  conduct  the  individual  investigations  on  so  limited  a  scale 
that  the  results  are  either  entirely  unsatisfactory  or  do  not  offer  a  safe  guide  for 
practical  application.  Those  stations  have  had  the  greatest  success  in  their  oper- 
ations which  have  so  limited  the  lines  of  work  to  their  resources  as  to  enable 
them  to  conduct  investigations  and  then  attempt  in  a  thorough  way  to  reduce 
the  result  to  a  practical  basis.  In  a  number  of  States  the  stations  should  either 
be  given  larger  financial  support  or  else  they  should  contract  their  operations 
within  narrower  lines.  Generally  speaking,  the  relation  of  salaries  to  other 
expenses  should  receive  the  closer  attention  of  governing  boards  and  general 
officers  of  the  station. 

Dissemination  of  results  of  station  work. — To  disseminate  the  results  of  their 
work  among  our  farmers  the  stations  are  issuing  a  great  variety  of  publications 
and  distributing  them  very  widely.  These  publications  not  only  include  detailed 
accounts  of  their  investigations,  but  also  short  summaries  of  the  practical  results 
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and  compilations  of  information  on  a  great  variety  of  agricultural  topics.  They 
are  also  giving  much  attention  to  the  dissemination  of  information  through  the 
agricultural  press  by  means  of  press  bulletins  and  special  articles.  The  number 
of  books  prepared  by  officers  of  the  agricultural  colleges  and  experiment  stations 
is  constantly  growing,  and  these  range  all  the  way  from  elaborate  scientific  trea- 
tises to  very  elementary  and  popular  works. 

Undoubtedly,  much  progress  has  been  made  in  recent  years  in  acquainting  our 
farmers  with  the  results  of  experiment  station  work,  and  it  is  obvious  even  to  the 
superficial  observer  that  the  results  of  the  work  of  the  stations  are  being  from 
year  to  year  more  generally  applied  on  farms  in  different  parts  of  the  country. 

But  while  this  is  true,  there  is  still  a  great  amount  of  ignorance  regarding  the 
work  of  the  stations,  and  especially  regarding  the  ways  in  which  results  obtained 
by  the  stations  may  be  applied  on  the  farm.  While  the  spread  of  education  and 
the  spirit  of  progress  among  our  farmers  within  the  past  few  years  has  been  very 
remarkable,  there  is  still  a  mass  of  ignorance  and  false  conservatism  which  in  the 
aggregate  constitutes  a  vast  dead  weight  on  our  agriculture.  As  long  as  100  out 
of  every  1.000  men  of  voting  age  on  our  farms  are  unable  to  either  read  or  write 
(as  is  shown  to  be  the  case  by  the  census  of  1900)  it  is  not  to  be  expected  that  the 
publication  of  the  results  obtained  at  our  experiment  stations  through  printed 
documents  will  suffice  to  meet  the  needs  of  our  agricultural  population  regarding 
the  progress  of  the  art.  Even  those  farmers  who  are  accustomed  to  read  ordinary 
books  and  newspapers  are  often  not  prepared  to  understand  and  appreciate  the 
station  publications  because  of  lack  of  the  necessary  preliminary  information.  To 
supplement  the  station  publications  and  bring  the  results  of  their  work  more 
directly  home  to  the  farmer,  the  stations  have  felt  obliged  to  participate  largely 
in  the  farmers'  institutes  now  so  generally  held  in  many  of  our  States.  While 
this  work  has.  strictly  speaking,  been  outside  their  province,  at  least  as  deter- 
mined by  the  Federal  law  under  which  most  of  them  are  organized,  it  has  never- 
theless been  an  efficient  means  of  strengthening  their  position  and  securing  the 
confidence  and  support  of  their  farmer  constituencies.  The  problem  is,  therefore, 
how  to  develop  the  farmers'  institute  movement  in  its  relation  to  the  stations  so 
as  to  make  the  institutes  more  efficient  and  at  the  same  time  to  prevent  their 
interfering  too  much  with  the  duties  of  station  officers  as  investigators  and  writers. 

Statistics  of  the  stations. — Agricultural  experiment  stations  are  now  in  opera- 
tion under  the  act  of  Congress  of  March  2,  1887,  in  all  the  States  and  Territories 
and  in  Alaska.  Hawaii,  and  Porto  Rico.  In  Connecticut,  New  Jersey.  New  York, 
Hawaii,  Missouri,  Alabama,  and  Louisiana  separate  stations  are  maintained 
wholly  or  in  part  by  State  funds.  A  number  of  substations  are  also  maintained 
in  different  States.  Excluding  the  substations,  the  total  number  of  stations  in 
the  United  States  is  60.  Of  these,  54  receive  appropriations  provided  for  by  act 
of  Congress. 

The  total  income  of  the  stations  during  1901  was  $1,231,881.55,  of  which  8720,000 
was  received  from  the  National  Government,  the  remainder,  S511.881.55,  coming 
from  the  following  sources:  State  governments.  8290.305,95;  individuals  and  com- 
munities, $1,580.59;  fees  for  analvses  of  fertilizers,  882,322.40:  sales  of  farm  prod- 
ucts, $93,363.98;  miscellaneous.  $44,308.63.  In  addition  to  this,  the  Office  of 
Experiment  Stations  had  an  appropriation  of  $125,000  for  the  past  fiscal  year, 
including  $12,000  for  the  Alaska  experiment  stations,  $10,000  for  the  Hawaiian 
investigations.  $5,000  for  the  Porto  Rican  investigations,  815,000  for  nutrition  in- 
vestigations, and  $50,000  for  irrigation  investigations.  The  value  of  additions  to  the 
equipment  of  the  stations  in  1901  is  estimated  as  follows:  Buildings.  $133,420.77: 
libraries,  826.303.49:  apparatus.  $15,309.48:  farm  implements,  $13,085.45:  livestock, 
$18,220.29:  miscellaneous.  825,025.10— total,  $231,364.58. 

The  stations  employ  688  persons  in  the  work  of  administration  and  inquiry. 
The  number  of  officers  engaged  in  the  different  lines  of  work  is  as  follows:  Direct- 
ors, 52;  assistant  and  vice-directors,  17;  chemists,  146;  agriculturists,  62;  animal 
husbandmen,  14;  horticulturists,  78;  farm  foremen,  21;  dairymen,  31:  botanists. 
49;  entomologists,  48;  zoologists,  6;  veterinarians,  29;  meteorologists,  14:  biolo- 
gists, 7;  physicists,  5;  geologists,  5;  mycologists  and  bacteriologists.  21;  irrigation 
engineers.  8;  in  charge  of  substations,  12:  secretaries  and  treasurers.  29;  libra- 
rians, 11;  and  clerks  and  stenographers,  43.  There  are  also  77  persons  classified 
under  the  head  of  "  miscellaneous."  including  superintendents  of  gardens,  grounds, 
and  buildings:  apiarists;  vegetable,  plant,  and  animal  pathologists;  herdsmen; 
poultrymen,  etc. 

Three  hundred  and  twenty-five  station  officers  do  more  or  less  teaching  in  the 
colleges"  with  which  the  stations  are  connected. 

The  activity  and  success  of  the  stations  in  bringing  the  results  of  their  work 
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before  the  public  continue  unabated.  During  the  year  they  published  445  annual 
reports  and  bulletins,  which  are  many  more  than  are  required  by  the  Hatch  Act. 
These  were  supplied  to  over  half  a  million  addresses  on  the  regular  mailing  lists. 
A  larger  number  of  stations  than  formerly  supplemented  their  regular  publica- 
tions with  more  or  less  frequent  issues  of  press  bulletins,  and  most  of  the  stations 
report  a  large  and  constantly  increasing  correspondence  with  farmers  on  a  wide 
variety  of  topics. 

During  the  year  a  number  of  new  institutions  for  investigations  in 
agriculture  have  been  established.  The  Virginia  State  board  of 
agriculture  has  established  at  Saxe,  Charlotte  County,  an  experi- 
mental farm  for  the  purpose  of  making  fertilizer  tests  in  accordance 
with  the  State  fertilizer  law.  The  Mississippi  legislature  has  appro- 
priated $13,000  for  a  new  substation  which  has  been  located  at 
McNeill  on  a  2,000-acre  tract  of  donated  land.  A  new  Texas  substa- 
tion, for  which  the  State  legislature  appropriated  $10,000,  has  been 
located  at  Troupe,  in  Smith  County.  The  Kansas  experiment  station 
has  finally  come  into  possession  of  3,500  acres  of  the  Fort  Hays  Reser- 
vation and  has  established  there  a  substation  supported  by  State 
funds.  The  Agricultural  Epitomist  experiment  station  has  been 
recently  established  at  Spencer,  Ind.,  on  a  farm  of  500  acres,  owned 
and  conducted  by  the  company  which  publishes  the  Agricultural 
Epitomist. 

COOPERATION   OF   THE   STATIONS   WITH   THE   DEPARTMENT. 

During  the  past  year  many  cooperative  enterprises  between  the 
different  Bureaus  and  Divisions  of  this  Department  and  the  experi- 
ment stations  have  been  continued  and  contracts  have  been  made  for 
a  considerable  number  of  new  investigations  on  this  plan.  The 
methods  of  arranging  and  conducting  such  operations  have  been 
more  clearly  defined.  As  a  result  of  experience,  the  following  plan 
for  arranging  for  cooperative  work  between  the  stations  and  the 
Department  was  formulated  by  the  Secretary  of  Agriculture  and  com- 
municated to  the  stations,  as  well  as  to  the  chiefs  of  the  Department: 

(1)  The  chiefs  of  the  Bureaus  or  Divisions  in  the  Department  desiring  coopera- 
tion with  the  stations  shall  bring  the  matter  to  the  attention  of  the  director  or 
other  proper  officer  of  the  station,  outlining  briefly  the  line  of  work  it  is  intended 
to  pursue,  and  suggesting  the  designation  of  someone  in  the  station  who  can  take 
up  the  preliminaries  with  the  representative  of  the  Bureau  or  Division  and  arrange 
matters  for  final  action  by  the  Department  and  the  station  authorities. 

(2)  As  soon  as  all  preliminaries  are  arranged,  a  draft  of  the  agreement  should 
be  prepared  and  submitted  for  the  approval  of  the  Secretary  of  Agriculture  on 
the  one  hand  and  the  proper  officer  of  the  station  on  the  other.  Under  this  agree- 
ment, the  responsibility  of  both  the  Department  and  the  station  being  clearly  set 
forth,  the  men  who  are  to  do  the  work  will  be  free  to  carry  it  out  in  such  manner 
as  in  their  judgment  may  seem  best,  keeping,  of  course,  clearly  within  the  lines  of 
the  contract.  By  a  general  adoption  of  this  plan  many  of  the  difficulties  hereto- 
fore encountered  can  be  overcome,  and  there  will  be  in  all  cases  a  clearly  defined 
understanding  as  to  the  responsibilities  of  all  parties  concerned. 

(3)  For  the  purpose  of  keeping  the  records  complete,  one  copy  of  the  signed 
agreement  shall  be  filed  with  the  chief  of  the  Bureau  or  Division  cooperating  and 
another  with  the  director  or  proper  officer  of  the  station,  and  copies  of  all  agree- 
ments shall  also  be  furnished  to  the  Office  of  Experiment  Stations,  this  Depart- 
ment, and  to  the  men  in  both  the  station  and  the  Bureau  who  are  to  carry  out 
the  work. 

As  the  number  of  calls  for  cooperative  work  have  increased,  it  has 
become  clear  that  in  many  instances  the  limited  funds  of  the  stations 
will  not  permit  them  to  give  any  direct  financial  support  to  any  con- 
siderable number  of  such  enterprises.  The  only  contribution  they 
are  often  able  to  make  is  the  limited  service  of  officers  already  largely 
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engrossed  in  other  work,  and  in  some  cases  office  and  laboratory 
facilities.  The  proper  adjustment  of  the  financial  obligations  neces- 
sarily involved  in  the  cooperative  enterprises  between  the  Department 
and  the  stations  is  a  problem  which  still  requires  much  careful  con- 
sideration. 

Summary  of  cooperative  enterprises  between  the  Department  and  the  colleges  and 

stations. 


Station. 


Bureau.  Office,  or  Division. 


Line  of  work. 


Alabama . 
Arizona.. 

California 


Colorado . 


Connecticut  (State). 


Connecticut  (Storrs 
Delaware 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 


Iowa 


Kentucky 


Plant  Industry Tests  of  novelties  introduced  by  seed  trade. 

Plant  Industry Investigations  on  the  improvement  of  desert 

ranges. 

Chemistry I  Influence  of  environment  on  the  sugar  con- 
tent of  musk-melons. 

Soils ■  Soil  survey. 

Plant  Industry . .    Planting  and  testing  of  soil  and  sand-binding 

plants. 

Chemistry Investigation  of  the  gluten  content  of  wheat. 

Chemistry ;  Sugar-beet  investigations. 

Experiment  Stations \  Nutrition  investigations. 

Experiment  Stations. Irrigation  investigations. 

Plant  Industry Growing  of  sugar-beet  seed. 

Plant  Industry Forage  crops  for  alkali  and  arid  soils. 

Chemistry '■  Sugar  beet  investigations. 

Chemistry Available  plant  food  in  soils. 

Chemistry I  Investigation  of  the  gluten  content  of  wheat . 

Soils Soil  survey. 

Experiment  Stations Irrigation  investigations. 

Plant  Industry Tests  of  novelties  introduced  by  seed  trade. 

Soils Tobacco  investigations. 

Forestry !  Tree-planting  experiments. 

Experiment  Stations Nutrition  investigations. 

Plant  Industry '■■  Cover  crops  for  orchards. 

Chemistry !  Influence  of  environment  on  sugar  content  of 

muskmelons. 
Tests  of  novelties  introduced  by  seed  trade. 
Available  plant  food  in  soils. 
Nutrition  investigations. 
Tests  of  novelties  introduced  by  seed  trade. 
Soil  survey. 

Growing  of  sugar-beet  seed. 
Tests  of  novelties  introduced  by  seed  trade. 
Available  plant  food  in  soils. 
Soil  survey. 

Plant  Industry I  Tests  of  novelties  introduced  by  seed  trade. 

Chemistry .... Sugar-beet  investigations. 

Chemistry Influence  of  environment  on  .the  sugar  con- 
tent of  muskmelons. 

Chemistry Investigation  of  the  gluten  content  of  wheat. 

Soils . Soil  survey. 

Plant  Industry Cereal  investigations. 

Plant  Industry !  Tests  of  novelties  introduced  by  seed  trade. 

Animal  Industry Sheep-breeding    investigations     to  produce 

type  better  suited  to  range  conditions. 

Chemistry Available  plant  food  in  soils. 

Soils . ;  Soil  survey. 

Plant  Industry !  Tests  of  novelties  introduced  by  seed  trade. 

Plant  Industry >  Cereal  investigations. 

Plant  Industry Pasture  and  range  improvement— grasses  and 

forage  plants  for  arid  lands. 

Chemistry Available  plant  food  in  soils. 

Plant  Industry Rotation  of  crops,  farm  management,  includ- 
ing tests  of  novelties  introduced  by  seed 
trade:  methods  of  establishing  and"  main- 
taining permanent  pastures. 

Plant  Industiy Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 

Chemistry !  Sugar-beet  investigations. 

Chemistry '  Investigation  of  the  gluten  content  of  wheat. 


Plant  Industry 

Chemistry 

Experiment  Stations. 

Plant  Industry 

Soils . 

Plant  Industry 

Plant  Industry 

Chemistry 

Soils 


Chemistry 


Louisiana 
Maine 

Maryland 


Chemistry 

Plant  Industry 
Plant  Industry 


Chemistry 

Experiment  Stations. 

Plant  Industry 

Plant  Industry 


Influence  of  environment  on  the  sugar  con- 
tent of  muskmelons. 

Available  plant  food  in  soils. 

Growing  and  studying  sweet  potatoes. 

Influence  of  origin  of  red  clover  seed  on  yield 
of  crop. 

Available  plant  food  in  soils. 

Nutrition  investigations. 

Cereal  investigations. 

Influence  of  origin  of  red  clover  seed  on  yield 
of  crop. 
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Summary  of  cooperative  enterprises  between  the  Department  and  the  colleges  and 

stations — Continued. 


Station. 

Bureau,  Office, or  Division. 

Line  of  work. 

Best  crops  for  use  in  securing  a  continuous 

soiling  series  for  dairy  and  farm  stock. 
Investigation  of  the  gluten  content  of  wheat. 

Soils 

of  muskmelons. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 

Plant  Industry 

Growing  of  sugar-beet  seed. 

Chemistry  .   

Sugar -beet  investigations. 

Investigation  of  the  gluten  content  of  wheat. 

Available  plant  food  in  soils. 

Soil  survey. 

Cereal  investigations,  forage  and  other  crops. 

Available  plant  food  in  soils. 

Statistics  relating  to  cost  of  growing  fields, 

crops,  and  to  farm  management. 
Soil  survey. 

Nutrition  investigations. 
Soil  survey. 
Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 

Soils... 

Plant  Industry 

Statistics.                 

Soils 

Experiment  Stations 

Soils 

Plant  Industry 

pastures. 

Chemistry 

Soils     . 

Investigation  of  the  gluten  content  of  wheat. 

Soil  survey. 

Irrigation  investigations. 

Bitter  rot  of  apples. 

Experiment  Stations 

Plant  Industry ... 

Experiment  Stations 

Irrigation  investigations. 

Influence  of  environment  on  plants,  etc. 
Best  grasses  and  forage  plants  for  meadows 

Plant  Industry 

Experiment  Stations 

Experiment  Stations 

Plant  Industry 

and  pastures. 
Irrigation  investigations. 
Irrigation  investigations. 

New  Hampshire 

Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Tests  of  novelties  introduced  by  seed  trade. 
Soil  survey. 

Soils 

Experiment  Stations 

Irrigation  investigations. 

Best  crops  for  supplying  forage  to  supple- 
ment natural  ranges  and  for  the  improve- 
ment of  cultivated  lands. 

Soils 

Soil  survey. 

Irrigation  investigations. 

Curing  of  cheese  at  low  temperatures. 

New  York  (State )  .... 

Experiment  Stations 

Animal  Industry 

Sugar-beet  investigations. 

New  York  (Cornell) .. 

Chemistry 

Sugar-beet  investigations. 

Best  grasses  and  forage  plants  for  meadows 

and  pastures. 
Influence  of  environment  on  the  sugar  con- 

Chemistry  

tent  of  muskmelons. 
Available  plant  food  in  soils. 

Soils 

Soil  survey. 

Cereal  investigations  and  forage  and  other 

crops. 
Influence  of  origin  of  red  clover  seed  on  yield 

Plant  Industry ... 

Chemistry 

of  crop. 

Available  plant  food  in  soils. 

Soils 

Ohio 

Plant  Industry 

Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Available  plant  food  in  soils. 

Soils 

Soil  survey. 

Influence  of  origin  of  red  clover  seed  on  yield 

of  crop. 
Best  grasses  for  fixing  drifting  sands. 
Available  plant  food  in  soils. 

Plant  Industry 

Chemistry 

Pennsylvania 

Animal  Industry 

Soils 

Investigations  in  animal  nutrition,  involving 
construction  of  a  respiration  calorimeter. 

Tobacco  investigations. 

Soil  survey. 

Available  plant  food  in  soils. 

Cereal  investigations  and  forage  and  other 
crops. 

Renewing  worn-out  pasture  lands  and  best 
grasses  and  forage  plants  for  arid  lands. 

Available  plant  food  in  soils. 

Irrigation  investigations. 

Porto  Rico 

South  Carolina 

South  Dakota 

Soils 

Chemistry 

Plant  Industry 

Experiment  Stations 
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Summary  of  cooperative  enterprises  between  the  Department  and  the  colleges  and 

stations — Continued. 


Station. 


Bureau,  Office,  or  Division. 


Line  of  work. 


Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington  .. 

West  Virginia 
Wisconsin 

Wyoming 


Plant  Industry 
Plant  Industry 
Plant  Industrv 


Plant  Industry ". 

Soils 

Experiment  Stations. 
Plant  Industry 


Chemistry  . 
Chemistry 
Soils ... 


Plant  Industry 
Plant  Industry 


Chemistry 

Experiment  Stations . 

Chemistry.. 

Chemistry 

Chemistry 

Soils 

Plant  Industry 

Plant  Industry 


Plant  Industry 

Chemistry 

Experiment  Stations . 
Plant  Industry 


Animal  Industry 

Chemistry.. 

Chemistry 

Plant  Industry  . . 

Plant  Industry  _  _ 


Experiment  Stations. 

Plant  Industry 

Chemistry . 

Chemistry 

Experiment  Stations. 


Influence  of  origin  of  red  clover  seed  on  yield 
of  crop. 

Cereal  investigations,  grass,  forage  plants, 
and  other  crops. 

Grasses  and  forage  plants  best  for  meadow 
and  pasture  purposes. 

Cereal  investigations. 

Soil  survey. 

Irrigation  investigations. 

Grasses  and  forage  plants  for  arid  and  alkali 
soils. 

Available  plant  food  in  soils. 

Sugar-beet  investigations. 

Alkali  soils,  seepage,  and  drainage  investiga- 
tions. 

Drug-producing  plants. 

Best  pasture  and  meadow  grasses  for  wet 
lands. 

Available  plant  food  in  soils. 

Nutrition  investigations. 

Sugar-beet  investigations. 

Methods  of  manufacture  of  cider. 

Available  plant  food  in  soils. 

Soil  survey. 

Drug-producing  plants. 

Cereal  investigations  and  forage  and  other 
crops. 

Improvement  of  the  Northwestern  ranges. 

Available  plant  food  in  soils. 

Irrigation  investigations. 

Influence  of  various  combinations  on  the 
three  important  elements  of  plant  food- 
nitrogen,  potash,  and  phosphoric  acid. 

Curing  of  cheese  at  low  temperatures. 

Sugar-beet  investigations. 

Available  plant  food  in  soils. 

Influence  of  origin  of  red  clover  seed  on  yield 
of  crop. 

Cereal  investigations  and  forage  and  othe 
crops. 

Irrigation  investigations. 

Grasses  and  forage  plants  for  alkali  soils. 

Sugar-beet  investigations. 

Ayailable  plant  food  in  soils. 

Irrigation  investigations. 


The  Division  of  Entomology  cooperates  with  the  stations  generally 
in  a  number  of  different  ways,  including  the  frequent  identification 
of  material,  studies  of  life  histories  of  insects,  and  the  means  for  their 
control.  Among  the  special  lines  of  cooperative  effort  during  the  past 
year  have  been  those  relating  to  the  introduction  of  beneficial  foreign 
insects,  the  South  African  grasshopper  disease  fungus,  the  Mexican 
cotton-boll  weevil,  the  codling  moth,  insects  injurious  to  forest  trees, 
and  the  relation  of  insects  to  the  health  of  man. 


EXPERIMENT   STATION   EXHIBITS   AT   EXPOSITIONS. 

The  experiment  station  exhibit  made  at  the  Buffalo  Pan-American 
Exposition  of  1901  was  transferred  to  the  South  Carolina  Interstate 
and  West  Indian  Exposition,  at  Charleston,  S.  C,  in  the  fall  of  that 
year,  and  at  the  close  of  that  exposition  was  returned  to  Washington. 
The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations,  at  its  convention  in  Washington  in  1901,  voted  in  favor  of 
an  exhibit  showing  the  progress  of  agricultural  education  and  research 
at  the  Louisiana  Purchase  Exposition  in  St.  Louis  in  1904,  and  a  com- 
mittee, of  which  the  Director  of  this  Office  is  a  member,  was  appointed 
to  have  charge  of  this  exhibit.  If  this  plan  is  carried  out  considerable 
work  in  connection  with  the  exhibit  will  doubtless  be  imposed  on  this 
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Office,  thus  continuing  exposition  work  as  a  somewhat  regular  func- 
tion of  the  Office,  for  which  provision  has  to  be  made. 

AMERICAN   INSTITUTIONS   FOR  AGRICULTURAL   EDUCATION. 
GRADUATE   SCHOOL    OF   AGRICULTURE. 

A  new  enterprise  in  agricultural  education  has  "been  inaugurated  by 
the  establishment  of  the  Graduate  School  of  Agriculture,  which  held 
a  four  weeks'  session  during  the  month  of  July,  1902,  at  the  Ohio  State 
University,  Columbus,  Ohio.  The  plan  for  this  school  was  originated 
by  Prof.  Thomas  F.  Hunt,  dean  of  the  College  of  Agriculture  and 
Domestic  Science  of  the  Ohio  State  University,  the  purpose  being  to 
establish  a  school  for  advanced  students  of  agriculture  at  which  lead- 
ing teachers  and  investigators  of  the  agricultural  colleges  and  experi- 
ment stations  and  of  this  Department  should  present  in  some  regular 
way  summaries  of  the  recent  progress  of  agricultural  science,  illus- 
trate improved  methods  of  teaching  agricultural  subjects,  and  afford 
a  somewhat  extended  opportunity  for  the  discussion  of  live  topics 
drawn  from  the  rapidly  advancing  science  of  agriculture.  This  idea 
received  the  cordial  approval  of  President  Thompson,  of  the  Ohio 
State  University,  and  on  the  recommendations  of  these  two  men  the 
board  of  trustees  of  the  university  voted  to  establish  such  a  school  and 
generously  made  provision  for  the  financial  support  of  its  first  session. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  at  its  convention  in  1901  favored  the  plan  for  the  school  and 
voted  that,  if  the  success  of  the  first  session  seemed  to  justify  its  con- 
tinuance, it  be  made  a  cooperative  enterprise  under  the  control  of  the 
association.  The  Secretary  of  Agriculture  also  expressed  his  cordial 
approval  of  this  movement,  and,  on  his  advice,  the  Director  of  the 
Office  of  Experiment  Stations  consented  to  act  as  dean,  and  other 
officers  of  the  Department  of  Agriculture  to  be  members  of  its  faculty. 
Under  these  favorable  auspices,  there  was  little  difficulty  in  securing 
a  strong  faculty.  As  actually  organized,  this  included  35  men,  of 
whom  26  are  professors  in  agricultural  colleges,  7  are  leading  officers 
of  the  Department  of  Agriculture,  and  2  are  officers  of  the  Xew  York 
State  Experiment  Station.  Courses  were  offered  in  agronomy,  zoo- 
techny,  dairying,  and  breeding  of  plants  and  animals.  The  school 
was  housed  in  the  substantial  and  well-equipped  agricultural  build- 
ing of  the  university,  where  were  illustrated  the  most  improved  appa- 
ratus for  instruction  in  soil  physics,  dairying,  and  other  agricultural 
subjects.  Besides  the  live  stock  of  the  university  farm,  leading 
breeders  of  Ohio  furnished  choice  animals  for  the  stock- judging 
exercises. 

General  problems  of  agricultural  science  and  pedagogy  were  dis- 
cussed at  the  inaugural  exercises  and  at  Saturday  morning  confer- 
ences. Among  the  topics  thus  treated  were  the  history  of  agricultural 
education  and  research  in  the  United  States;  the  organization  of 
agricultural  education  in  colleges,  secondary  schools,  nature-study 
courses,  correspondence  courses,  farmers'  institutes,  and  various 
forms  of  university  extension;  what  constitutes  a  science  of  agricul- 
ture ;  methods  and  values  of  cooperative  experiments.  Through  social 
assemblies,  visits  to  typical  Ohio  farms,  and  much  informal  discussion 
wherever  the  students  met  each  other,  the  educational  influences  of 
the  school  were  greatly  extended.  Seventy-five  students  were  in 
attendance.     These  were  drawn  from  28  States  and  Territories,  includ- 
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ing  such  widely-separated  regions  as  Maine,  Oregon,  California,  New 
Mexico,  and  Alabama.  There  was  one  student  from  Canada  and  one 
from  Argentina.  There  was  also  one  woman,  and  the  colored  race 
was  represented  by  teachers  from  the  Tuskegee  Institute  and  the  agri- 
cultural college  at  Greensboro,  N.  C.  Twenty-seven  of  the  students 
are  professors  or  assistant  professors  of  agriculture  in  agricultural 
colleges,  31  are  assistants  in  the  agricultural  colleges  and  experiment 
stations,  9  are  recent  college  graduates,  and  8  are  engaged  in  farming. 

Considering  the  character  of  the  faculty  and  students,  it  goes  with- 
out saying  that  the  whole  period  of  the  session  was  occupied  with  the 
most  earnest  and  profitable  work.  Without  doubt,  the  influence  of 
this  school  will  be  felt  throughout  the  country  in  the  improvement  of 
courses  of  instruction  in  agriculture  and  the  strengthening  of  the 
lines  and  methods  of  investigation  of  agricultural  subjects.  In  other 
ways  the  school  will  exert  a  beneficial  influence.  So  rapid  has  been 
the  accumulation  of  materials  for  a  real  science  of  agriculture  during 
the  past  few  years  that  even  professional  students  of  agriculture  have 
not  realized  how  large  a  mass  of  knowledge  is  already  available  for 
molding  into  a  systematic  bod}'  of  truth  which  may  be  utilized  for 
pedagogic  purposes,  as  well  as  for  inductions  of  scientific  and  practical 
value.  The  summaries  given  by  the  experts  gathered  at  this  graduate 
school  have  emphasized  this  fact  and  shown  in  a  striking  manner  that 
agricultural  education  and  research  may  now  be  properly  and  efficient  ly 
organized  with  reference  to  the  science  of  agriculture  itself,  rather 
than  be,  as  heretofore,  verjx  largely  a  matter  of  the  sciences  related 
to  agriculture.  This  will  serve  to  stimulate  greatly  the  movement 
already  begun  for  the  reduction  of  the  materials  of  agricultural  science 
to  "pedagogic  form  "  for  use  in  colleges  and  secondary-  schools,  and 
for  the  reorganization  of  agricultural  institutions  of  research  on  the 
basis  of  the  divisions  and  subdivisions  of  agriculture,  instead  of 
physics,  chemistry,  botany,  and  other  primary  and  secondary  sciences. 
The  day  will  thus  be  hastened  when  the  science  of  agriculture  will 
rank  with  such  tertiary  sciences  as  geology,  geography,  and  medicine 
as  one  of  the  great  systems  of  knowledge  of  direct  benefit  to  mankind. 

We  are,  without  doubt,  in  this  country  just  on  the  edge  of  a  great 
popular  movement  for  the  improvement  of  the  conditions  of  rural  life 
through  the  improvement  of  the  rural  schools.  As  one  phase  of  this 
movement,  there  will  come  the  broadening  of  the  instruction  in  the 
principles  of  agriculture,  so  that  in  addition  to  college  courses  we  shall 
have  secondary  courses  in  ordinary  and  special  high  schools  and  even 
some  elementary  instruction  in  the  common  schools.  In  establishing 
the  lines  and  methods  of  secondaiy  and  elementary  instruction  in 
agriculture  so  that  it  may  be  useful  and  attractive  to  the  masses  of 
our  rural  youth,  the  leaders  in  agricultural  science  gathered  in  the 
Graduate  School  of  Agriculture  '.his  summer  will  play  an  important 
part,  and  it  is  believed  that  they  have  gone  out  from  this  school  with 
much  inspiration  to  renewed  efforts  in  this  direction.  For  both  the 
thorough  establishment  of  the  science  of  agriculture  and  the  wide 
popularization  of  this  science,  the  new  school  will,  it  is  believed,  be  an 
efficient  agency. 

It  is  to  be  hoped,  therefore,  either  that  some  other  university  will 
open  its  doors  for  a  second  session  of  the  school  another  year,  or  that 
the  Association  of  Agricultural  Colleges  and  Experiment  Stations  will 
assume  this  burden,  or  that  through  the  cooperation  of  the  associa- 
tion with  universities  and  the  Department  of  Agriculture  the  Gradu- 
ate School  of  Agriculture  may  become  a  permanent  institution. 
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THE   COLLEGES. 


Several  of  the  colleges  have  made  real  progress  during  the  past  year 
in  strengthening  and  broadening  their  courses  in  agriculture.  At  the 
University  of  Illinois  the  college  of  agriculture  now  includes  depart- 
ments of  agronomy,  animal  husbandry,  dairy  husbandly ,  horticulture, 
household  science,  and  veterinary  science,  each  offering  in  addition 
to  the  subjects  required  for  graduation  a  number  of  elective  subjects 
along  special  lines,  such  as  farm  machinery,  drainage,  soil  bacteri- 
ology, the  principles  and  practice  of  breeding,  the  standardizing  of 
milk  and  cream,  etc.  The  Michigan  Agricultural  College  has  added 
a  five-year  course  in  agriculture,  which  provides  for  advanced  work  in 
dairying,  soil  physics,  and  animal  husbandry  without  raising  the 
entrance  requirements.  The  State  College  of  Colorado  has  added 
another  year  to  its  agricultural  course  and  offers  special  work  relating 
to  agriculture  in  arid  regions.  Minnesota  has  added  a  new  line  of 
work — instruction  and  laboratory  work  in  cutting  and  curing  meat. 
Kansas  has  raised  dairying  to  the  dignity  of  a  department.  California 
has  established  a  dairy  school  in  connection  with  the  college  of  agricul- 
ture. Several  of  the  institutions  named  and  also  a  number  of  others 
have  added  to  their  staffs  specialists  in  charge  of  agronomy,  animal  hus- 
bandry, and  other  branches  of  the  general  subject  of  agriculture,  while 
not  a  few  of  them  have  added  to  the  number  of  short  or  special 
courses  in  agriculture. 

The  committee  on  methods  of  teaching  agriculture  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations,  of 
which  the  Director  of  this  Office  i's  chairman,  has  presented  a  prelim- 
inary report  on  methods  and  facilities  for  teaching  agronomy.  Mate- 
rial is  now  in  hand  for  a  somewhat  comprehensive  illustrated  report 
on  this  subject  from  a  number  of  colleges  which  have  differentiated 
agronomy  from  the  general  subject  of  agriculture. 

College  extension  work  is  more  and  more  demanding  recognition  as 
a  legitimate  function  of  the  agricultural  college.  At  Cornell  Univer- 
sity, Pennsylvania  State  College,  and  a  number  of  other  institutions 
this  work  is  accomplished  largely  through  the  agency  of  reading 
courses  and  correspondence  courses.  Other  colleges  are  publishing 
popular  bulletins,  press  bulletins,  and  leaflets,  while  a  constantly 
increasing  number  are  reaching  their  constituents  by  means  of  period- 
icals edited  and  published  by  the  college  officials  either  with  or  with- 
out the  cooperation  of  the  students.  Such  periodicals  are  published 
at  the  agricultural  colleges  in  Colorado,  Kansas,  Michigan,  Minnesota, 
Nebraska,  North  Carolina,  Ohio,  and  Washington. 

Statistics  of  attendance  at  the  land-grant  colleges  for  the  year  1901 
show  that  over  42,000  students  were  enrolled.  This  was  an  increase 
of  nearly  7  per  cent  over  the  attendance  for  the  previous  year.  The 
total  attendance  upon  four-year  courses  in  agriculture  (including 
dairying)  increased  more  than  26  per  cent.  The  number  of  students 
in  special  courses  has  fallen  off  relatively,  indicating  a  growing  recog- 
nition of  the  greater  value  of  the  full  collegiate  course  in  agriculture 
as  compared  with  specialization  along  narrow  lines  in  undergraduate 
work. 

Last  year  attention  was  called  to  the  fact  that  State  legislatures  had 
provided  liberally  for  maintenance  and  new  buildings  at  the  agricul- 
tural colleges,  and  special  appropriations  aggregating  $1,232,000  were 
mentioned.  During  the  year  many  of  the  buildings  thus  provided  for 
have  been  or  are  now  being  constructed,  notably  a  central  building 
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for  the  Wisconsin  College  of  Agriculture  to  cost  $150,000;  a  860,000 
agricultural  "building  at  Purdue  University;  a  $50,000  agricultural  hall 
at  the  Oregon  State  Agricultural  College;  a  $30,000  agricultural  build- 
ing at  the  New  Hampshire  College  of  Agriculture  and  Mechanic  Arts; 
new  barns,  a  new  science  building,  and  an  addition  to  the  mechanical 
building,  costing  in  the  aggregate  $50,000,  at  the  North  Dakota  Agri- 
cultural College;  a  $40,000  building  for  the  department  of  irrigation 
engineering  and  the  experiment  station  of  the  Colorado  Agricultural 
College;  two  -$25,000  buildings — one  for  chemistry  and  one  for  veter- 
inary science — at  the  College  of  Agriculture  of  the  University  of 
Minnesota ;  three  buildings — for  animal  industry,  dairying,  and  hor- 
ticulture— at  the  Missouri  Agricultural  College;  a  large  building 
containing  offices,  lecture  rooms,  and  library,  and  a  new  barn  at 
the  Oklahoma  Agricultural  College;  and  a  chemistry  building  at  the 
Kansas  Agricultural  College. 

Appropriations  fully  as  liberal  as  these  have  been  made  for  the  cur- 
rent year  in  States  where  legislative  sessions  were  held  during  the 
past  winter.  The  general  assembly  of  Iowa  has  given  the  Agricul- 
tural College  at  Ames  a  one-fifth  mill  tax  to  run  for  five  years,  which 
is  expected  to  realize  about  $600,000.  This  money  is  to  be  used  for 
the  erection  of  buildings.  An  additional  appropriation  of  $135,000 
was  made  for  the  biennial  period — $35,000  annually  for  general  main- 
tenance, $10,000  annually  for  the  experiment  station,  $5,000  for  live 
stock,  $35,000  to  begin  the  erection  of  the  main  central  building  to 
take  the  place  of  the  building  destroyed  by  fire,  and  $5,000  to  begin 
the  erection  of  a  barn  for  the  station  to  replace  the  one  destroyed  by 
fire.  Both  Iowa  and  South  Dakota  have  made  important  additions  to 
their  herds  of  pure-bred  cattle. 

The  Mississippi  Agricultural  College  has  the  most  liberal  appropria- 
tion in  its  history,  including  provision  for  a  new  building  for  agricul- 
ture and  horticulture,  scientific  departments,  library,  and  museum, 
$40,000;  infirmary  building,  $10,000;  additional  equipment  for  textile 
school,  $13,000;  additional  equipment  for  mechanic  arts  department, 
$8,300;  enlarging  capacity  of  mechanic  arts  building,  $5,000;  farmers' 
institutes  for  1902-1903,  $6,000;  and  a  branch  experiment  station  at 
McNeill,  $13,000  for  the  biennial  period. 

Maryland  has  $25,000  for  a  new  dormitoiy  building  and  $8,000  for 
the  enlarging  and  repairing  of  old  buildings.  Massachusetts  Agri- 
cultural College  has  $35,000  for  a  central  lighting  and  heating  plant 
and  $35,000  for  a  boarding  house.  The  Michigan  Agricultural  Col- 
lege is  erecting  a  bacteriological  laboratory  and  a  stable  which  will 
cost  about  $23,600,  and  has  drawn  plans  for  a  new  engineering  build- 
ing, a  central  heating  plant,  and  an  addition  to  the  armory  and  gym- 
nasium. Florida  is  to  have  a  new  science  building  to  cost  about 
$45,000;  Clemson  College,  South  Carolina,  a  new  dormitoiy;  Texas,  a 
veterinary  and  chemical  laboratoiy;  Utah  has  completed  new  barns 
costing  $12,000,  and  in  New  York  the  law  appropriating  $35,000  for 
Cornell  University  extension  work  has  been  reenacted. 

Louisiana  University  is  also  liberally  provided  for,  though  not 
entirely  from  State  funds.  Congress,  by  a  recent  act,  has  ceded  to 
the  university  the  tract  of  land  embracing  approximately  150  acres, 
together  with  the  buildings,  which  it  has  occupied  subject  to  the  needs 
of  the  United  States  for  military  purposes.  The  tract  was  originally 
a  military  fort,  and  some  years  ago  was  turned  over  to  the  State  for 
the  use  of  the  university  until  such  time  as  it  might  be  needed  for 
purposes  of  defense.     Mr.  John  Hill,  a  prominent  sugar  planter  near 
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Baton  Rouge,  has  given  $32,000  to  the  university  for  the  erection  of  a 
fireproof  library  building  as  a  memorial  to  his  son.  The  State  legis- 
lature at  its  recent  session  appropriated  $47,000  for  the  erection  of  a 
dormitory  and  a  building  for  the  mechanic  arts  department,  and  $8,500 
for  furnishing  the  library  building  mentioned  above.  The  usual 
appropriation  of  $15,000  for  the  experiment  stations  was  made,  and 
the  appropriation  for  the  State  geological  survey,  which  is  under  the 
charge  of  the  director  of  the  stations,  was  increased  to  $2,500  a  year 
for  two  years. 

Pennsylvania  State  College  is  also  fortunate  in  receiving  several 
large  gifts,  as  follows:  By  Andrew  Carnegie,  $100,000  for  a  library 
building;  by  Mr.  and  Mrs.  Charles  M.  Schwab,  $60,000  for  an  assem- 
bly hall,  and  by  James  Gilbert  White,  class  of  '82,  $10,000  for  a 
graduate  fellowship  and  $10,000  additional  for  three  undergraduate 
scholarships. 

The  Virginia  Polytechnic  Institute  has  added  a  new  science  build- 
ing to  its  equipment  which  provides  for  the  departments  of  general 
and  analytical  chemistry,  biology,  mineralogy  and  geology,  and 
physics. 

The  number  of  large  appropriations  for  agricultural  buildings,  in 
which  provision  will  be  made  for  instruction  in  the  subdivisions  of  the 
science  of  agriculture,  indicates  quite  clearly  a  growing  tendency  not 
only  to  recognize  the  importance  of  instruction  in  agriculture,  but  also 
to  recognize  agriculture  as  a  scieuce. 

The  financial  and  statistical  reports  of  the  colleges  receiving  appro- 
priations under  the  act  of  August  30,  1890,  which  in  accordance  with 
the  law  are  regularly  forwarded  to  the  Secretary  of  Agriculture,  have, 
as  hitherto,  been  deposited  in  this  Office.  On  the  basis  of  these  reports 
and  replies  to  special  circulars  of  inquiry,  this  Office  has  published 
statistics  relating  to  the  agricultural  colleges  for  the  year  ended  June 
30,  1901.  Reports  for  the  fiscal  year  ended  June  30,  1902,  have  now 
been  received. 

SECONDARY  AND   ELEMENTARY   SCHOOLS. 

Institutions  for  secondary  and  elementary  instruction  in  agriculture 
are  becoming  more  numerous.  Schools  of  this  class  already  estab- 
lished have  been  continued,  new  schools  are  being  established,  and 
courses  of  instruction  in  agriculture,  nature  study,  and  gardening  are 
being  introduced  into  existing  public  and  private  schools.  In  Cali- 
fornia $50,000  has  been  appropriated  by  the  State  legislature  for  the 
establishment  of  the  California  Polytechnic  School,  which  has  been 
located  on  a  tract  of  280  acres  at  San  Luis  Obispo.  For  the  present 
attention  will  be  confined  to  instruction  in  agriculture.  Another 
new  agricultural  school  of  high-school  grade  is  the  Winona  Agri- 
cultural and  Technical  Institute  at  Winona  Lake,  Ind.,  which  will  be 
opened  for  students  this  fall.  The  Hartford  (Conn.)  School  of  Horti- 
culture is  a  new  institution  which  has  this  year  given  instruction 
and  practical  work  in  gardening  to  over  160  grammar-school  children 
at  Hartford.  On  an  adjoining  farm  is  the  Watkinson  Farm  School, 
where  20  to  30  boys  find  a  home  and  instruction  in  agriculture.  At 
Lowthorpe,  Groton,  Mass.,  a  School  of  Horticulture  and  Landscape 
Gardening  for  Women  has  been  opened.  The  two  county  agricultural 
schools  provided  for  by  the  Wisconsin  legislature  in  1901  have  been 
organized  and  will  be  opened  this  fall.  At  Springfield,  Mass.,  The 
Home  Correspondence  School  has  been  organized,  with  the  professor 
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of  agriculture  of  the  Massachusetts  Agricultural  College  in  charge  of 
agricultural  instruction.  The  Briarcliff  School  of  Practical  Agricul- 
ture and  Horticulture  has  outgrown  its  present  quarters  and  secured 
415  acres  of  land  near  Poughkeepsie,  to  which  it  will  be  moved  next 
year.  Instruction  in  agriculture  has  been  made  the  basis  of  the  course 
of  study  at  the  Thompsons  Island  Farm  School,  Boston,  and  has  been 
introduced  into  the  George  School,  near  Newtown,  Pa.  In  the  three 
State  normal  schools  of  Missouri,  during  the  past  year,  instruction  in 
agriculture  was  given  to  369  young  men  and  women  who  will  go  out 
into  the  State  as  teachers  in  the  public  schools.  In  this  connection  it 
is  worthy  of  note  that  a  number  of  normal  schools  in  different  parts 
of  the  country  now  require  their  students  to  devote  a  part  of  their 
time  to  nature  study  and  garden  work  as  a  preparation  for  their  work 
in  public  schools,  and  in  Wisconsin  every  teachers'  examination  now 
includes  a  set  of  questions  on  agriculture. 

The  Minnesota  movement  for  the  introduction  of  agriculture  into 
the  rural  schools  has  been  placed  in  charge  of  the  professor  of  agri- 
culture of  the  university,  who  has  prepared  a  200-page  bound  bulle- 
tin outlining  exercises  to  be  used  by  the  teachers  in  the  rural  schools. 
The  subjects  treated  in  this  bulletin  include  agriculture,  horticulture, 
cooking,  sewing,  housekeeping,  laundering,  agricultural  chemistry, 
domestic  animals,  dairying,  aud  other  subjects. 

The  superintendent  of  Indian  schools,  Miss  Estelle  Reel,  of  the 
Department  of  the  Interior,  has  outlined  a  course  of  study  for  Indian 
schools,  with  the  approval  of  the  Commissioner  of  Indian  Affairs  and 
the  Commissioner  of  Education,  in  which  the  teaching  of  the  theory 
and  practice  of  agriculture  is  provided  for  in  all  the  grades.  The 
civil-service  examination  for  teachers  of  agriculture  for  the  Indian 
service  has  been  changed  so  as  to  include  tests  of  the  candidates' 
knowledge  of  the  science  as  well  as  the  practice  of  agriculture. 

Marked  progress  has  been  made  in  the  movement  for  the  consolida- 
tion of  rural  schools  which  has  already  resulted  in  improved  condi- 
tions in  the  schools  of  Ohio,  Massachusetts,  Iowa,  and  other  States. 
Along  with  this  movement  there  is  considerable  agitation  for  the 
introduction  of  agriculture  wherever  the  employment  of  additional 
teachers  makes  it  possible  to  broaden  the  courses  of  study.  An  arti- 
cle on  ''Some  problems  of  the  rural  common  school"  was  prepared 
by  the  Director  of  this  Office  and  published  in  the  Yearbook  of  the 
Department  for  1901.  Among  the  drawbacks  to  the  successful  intro- 
duction of  agriculture  into  these  schools  are  lack  of  well- trained 
teachers  and  of  suitable  text-books.  There  is  also  a  great  deal  of 
uncertainty  about  what  should  be  included  under  the  title  "An  ele- 
mentary course  in  agriculture."  To  the  study  and  solution  of  this 
problem  this  Department  might  well  devote  some  attention. 

Another  closely  allied  movement  at  present  manifest  principally  in 
the  city  schools  is  the  school  garden  movement — the  introduction  of 
garden  work  with  flowers  and  vegetables  into  the  graded  schools  as  a 
weekly  or  semiweekly  exercise.  Wherever  work  of  this  kind  has 
been  tried  under  proper  supervision  it  has  aroused  considerable  inter- 
est on  the  part  of  the  students,  has  furnished  excellent  material  for 
nature  study  work,  and  has  correlated  well  with  the  other  studies  in 
the  curriculum.  This  Department  could  promote  the  school  garden 
movement  by  the  distribution  of  flower  and  vegetable  seeds  and 
shrubs,  and  by  the  preparation  and  distribution  of  publications  giv- 
ing directions  for  the  laying  out  and  planting  of  such  gardens,  and 
for  the  care  of  the  plants  grown  from  the  seeds  sent  out  by  the 
Department. 
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FARMERS5   INSTITUTES. 

In  my  last  annual  report  I  recommended  that  an  appropriation  of 
$5,000  be  asked  for  to  enable  this  Office  to  undertake  the  work  con- 
nected with  the  promotion  of  the  farmers'  institute  system  in  this 
country.  The  appropriation  was  to  be  used  in  employing  an  officer 
who  would  devote  his  time  and  energy  to  this  work,  visit  institute 
workers  and  advise  them  regarding  the  ways  in  which  the  Depart- 
ment might  help  the  institutes,  study  the  problems  of  institute  man- 
agement at  home  and  abroad,  and  seek  to  shape  the  Department's 
work  for  the  institutes  so  that  it  might  be  most  helpful  to  this  enter- 
prise. As  the  matter  was  finally  fixed  in  the  appropriation  act,  only 
about  $2,000  of  the  income  of  this  Office  for  the  current  fiscal  year 
can  be  used  for  this  purpose.  This  is  entirely  inadequate  for  the 
work  planned,  but  will  be  used  in  gathering  statistics  of  the  institute 
movement  and  in  employing,  during  a  part  of  the  year,  an  officer  who 
will  be  retained  as  the  farmers'  institute  specialist  of  this  Office,  if 
Congress  shall  provide  sufficient  means  for  continuing  the  work. 

At  the  seventh  annual  meeting  of  the  American  Association  of 
Farmers'  Institute  Workers,  held  in  this  city  June  24-26,  the  plans  of 
this  Office  for  aiding  the  farmers'  institute  movement  were  explained 
to  the  members  and  their  hearty  approval  of  the  scheme  was  expressed 
by  the  unanimous  adoption  of  the  following  resolution : 

Resolved,  That  the  American  Association  of  Farmers'  Institute  Workers  cor- 
dially and  most  heartily  approve  the  action  that  has  been  initiated  by  the  Secretary 
of  Agriculture  in  the  matter  of  closer  communication  between  the  Department 
and  the  farmers'  institutes,  with  the  hope  that  an  agent  will  be  appointed  as  sug- 
gested in  Dr.  True's  paper. 

Farmers'  institutes  are  now  held  in  44  States  and  Territories,  includ- 
ing Hawaii.  Nearly  complete  returns  from  40  States  and  Territories 
show  that  in  the  areas  reported  about  2,300  institutes  are  held  annu- 
ally; that  the  funds  expended  by  the  different  States  and  Territories 
in  support  of  these  institutes  (not  including  expenses  incurred  by 
local  authorities)  amount  to  about  $196,000  per  annum,  and  that  about 
709,000  people  attend  the  institutes.  The  number  of  students  taking 
the  agricultural  course  at  the  agricultural  colleges  in  these  same  States 
and  Territories  during  the  year  ended  June  30, 1901,  was  9,623,  includ- 
ing those  who  are  recorded  as  attending  courses  in  household  econ- 
omy, dairying,  and  veterinary  science. 

The  total  number  of  persons  reached  by  the  farmers'  institutes  and 
the  agricultural  colleges  (about  720,000)  is,  however,  only  a  small  per- 
centage (7.2  per  cent)  of  those  actually  engaged  in  agricultural  pur- 
suits (about  10,000,000).  The  publications  of  the  experiment  stations 
are  sent  to  about  500,000  farmers.  A  great  need  of  our  educational 
system  is,  therefore,  wider  dissemination  of  the  results  of  agricultural 
study  and  research  among  those  now  actually  engaged  in  farming. 
In  the  nature  of  the  case  the  various  agricultural  colleges  and  experi- 
ment stations  can  directly  reach  only  a  comparatively  limited  number 
of  the  younger  men  whose  influence  will  be  felt  largely  in  the  improve- 
ment of  the  agriculture  of  the  future.  The  greatest  good  can  not  be 
accomplished,  therefore,  unless  more  is  done  to  improve  the  agricul- 
tural practice  of  the  present.  No  more  effective  means  than  the  farm- 
ers' institutes  has  been  found  for  the  broad  dissemination  of  reliable 
agricultural  information  in  such  a  way  as  to  make  it  available  for  the 
immediate  use  of  the  practical  farmer. 

To  an  institution  of  such  wide  extent  and  universal  importance  this 
AGR  1902 -17 
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Department  should  be  most  intimately  and  helpfully  related.  In  this 
direction  a  "beginning  has  been  made,  but  much  more  needs  to  be  done. 

The  chief  service  which  the  Department  has  rendered  has  been 
through  the  distribution  of  its  publications  to  institute  workers,  who 
have  thus  been  enabled  to  keep  in  touch  with  the  progress  of  agricul- 
ture as  reflected  in  these  publications.  Occasionally  some  officer  of 
the  Department  has  spoken  at  the  institutes,  but  there  has  been  no 
regular  plan  for  the  oral  dissemination  of  the  information  gathered 
by  the  Department.  The  Office  of  Experiment  Stations  has  in  recent 
years  issued  a  few  publications  giving  account  of  the  work  of  insti- 
tutes in  this  country  and  similar  work  abroad,  and  has  published  the 
proceedings  of  the  American  Association  of  Farmers'  Institute 
Workers. 

In  a  few  of  our  States  the  farmers'  institutes  are  quite  thoroughly 
organized,  have  liberal  financial  support,  and  reach  a  large  percent- 
age of  farmers,  but  in  many  States  and  in  the  Territories  the  move- 
ment is  yet  in  a  comparatively  weak  condition,  and  the  organization 
and  means  for  this  work  are  inadequate.  In  19  of  the  States  and  Ter- 
ritories no  special  appropriations  for  institutes  are  made,  the  funds 
for  this  work  being  taken  from  funds  provided  for  the  support  of 
the  agricultural  colleges  or  the  State  boards  of  agriculture.  In  23 
States  and  Territories  the  appropriations  range  from  nothing  to  $1,000 
per  annum;  in  12,  from  $1,000  to  $5,000;  in  3,  from  $5,000  to $10,000; 
in  4,  from  $10,000  to  $15,000,  and  in  3,  above  $15,000,  While  in  most 
cases  these  figures  do  not  represent  the  total  expenditures  for  farm- 
ers' institutes,  the}'  indicate  fairly  well  the  extent  to  which  the  move- 
ment is  organized  in  different  sections.  It  is  apparent  that  in  more 
than  half  of  the  States  and  Territories  much  needs  to  be  done  in  the 
way  of  starting  and  perfecting  an  organization  for  conducting  farm- 
ers' institutes.  If  an  interest  in  the  work  could  be  aroused  among 
the  farmers  in  these  sections  and  the  way  to  secure  the  institutes 
pointed  out,  it  is  fair  to  presume  that  funds  for  the  more  liberal  sup- 
port of  the  movement  would  be  speedily  forthcoming.  This  Depart- 
ment, through  its  Office  of  Experiment  Stations,  may  assist  in  this 
work  of  organization  in  the  same  way  that  it  has  helped  the  experi- 
ment stations  throughout  the  country.  The  visits  of  the  officers  of 
the  Department  to  the  stations  in  the  different  States  and  the  confer- 
ences held  at  Washington  and  at  the  meetings  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  have,  it  is 
believed,  done  much  to  "systematize  the  work  of  the  stations  and  make 
them  more  efficient.  In  a  similar  way  an  institute  specialist  from 
this  Office  might  visit  the  managers  of  the  institutes  and  the  insti- 
tutes themselves  in  different  States  and  Territories,  and  meet  rep- 
resentative institute  managers  and  workers  at  Washington  or  in 
conferences  held  in  different  parts  of  the  country.  Already  there 
is  a  successfully  conducted  American  Association  of  Farmers'  Insti- 
tute Workers,  which  may  easily  be  developed  so  as  to  become  a  very 
important  factor  in  the  further  development  of  the  farmers'  institute 
movement. 

At  the  recent  convention  of  this  association  delegates  were  present 
from  21  States.  How  to  secure  competent  institute  workers  was  a 
problem  seriously  troubling  nearly  all  of  the  delegates,  even  those  com- 
ing from  the  States  where  the  institutes  are  most  thoroughly  organized 
and  successf ul}T  conducted.  The  demand  is  for  institute  workers  hav- 
ing a  wide  range  of  knowledge  regarding  the  science  and  practice  of 
agriculture  and  particularly  up-to-date  information  regarding  the 
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progress  that  is  being  made  throughout  the  world  in  studying  problems 
in  agriculture  both  at  the  experiment  stations  and  on  the  farms.  Such 
men  are  relatively  scarce,  except  among  the  officers  of  our  agricultural 
colleges  and  experiment  stations  whose  other  duties  are  in  most  cases 
so  exacting  that  they  can  not  be  expected  to  devote  much  time  to  insti- 
tute work.  There  is  need  of  developing  a  class  of  institute  workers 
who  shall  combine  successful  practical  experience  and  scientific 
knowledge  of  agriculture  with  the  ability  to  address  large  audiences 
of  farmers  in  a  way  not  only  to  hold  their  attention,  but  also  to 
impart  to  them  definite  information  and  instruction.  This  involves 
the  creation  of  a  corps  of  institute  workers  who  shall  receive  suffi- 
cient salaries  to  induce  them  to  make  specific  preparation  for  their 
work  and  to  enable  them  to  keep  the  information  in  their  addresses 
up  to  date  by  studies  pursued  from  year  to  year.  In  the  task  of 
developing  and  training  these  men  the  Department  can  help  by  fur- 
nishing them  with  the  Department  publications  and  information 
through  correspondence.  This  is  already  done  to  a  considerable 
extent,  but  may  be  more  efficiently  and  thoroughly  done  by  having 
in  the  Department  a  regular  agency  for  this  work.  The  institute 
workers  would  undoubtedly  appeal  to  the  Department  with  much  more 
freedom  if  they  felt  that  their  work  wTas  definitely  recognized  there, 
as  is  the  case  with  the  agricultural  colleges  and  experiment  stations. 
They  should  also  be  made  to  understand  that  they  are  very  welcome 
to  come  to  the  Department,  and  by  residence  at  Washington  for  a 
longer  or  shorter  time  have  opportunities  for  acquiring  information 
through  personal  contact  with  the  officers  of  the  Department,  the  use 
of  its  Library,  etc. 

This  Department  might  also  aid  in  this  movement  by  sending  out 
lecturers  to  address  representative  institutes  in  different  States  on  the 
work  of  the  Department.  Thus  far  the  Department  has  trusted  very 
largely  to  its  publications  for  the  dissemination  of  the  information 
which  it  gathers,  and  which  has  grown  to  be  very  large  in  extent  and 
variety.  It  would  hardly  be  practicable  for  the  Department  to  be 
represented  in  a  single  year  at  any  considerable  number  of  institutes 
in  any  one  State  or  Territory,  but  it  is  believed  that  more  might  be 
done  to  bring  the  work  of  the  Department  directly  to  the  attention  of 
the  leaders  in  this  enterprise  through  the  attendance  of  Department 
officers  at  representative  meetings,  which  might  be  held  from  time  to 
time  in  the  different  States  under  such  conditions  as  would  bring 
together  relatively  large  numbers  of  farmers.  In  this  way  the  influ- 
ence of  the  Department  would  be  extended  and  its  officers  would  have 
opportunities  which  they  now  lack  for  finding  out  what  the  farmers 
really  desire  to  have  the  Department  do  for  their  benefit.  An  organi- 
zation in  the  Department  to  promote  this  work  would  undoubtedly 
make  it  possible  for  the  Department  to  do  much  more  in  this  direction, 
even  without  any  considerable  funds  especially  devoted  to  the  purpose. 

In  general,  this  Department  should  act  through  its  Office  of  Experi- 
ment Stations  as  a  sort  of  clearing  house  for  the  farmers'  institute 
movement,  as  it  has  done  in  the  case  of  the  agricultural  experiment 
stations;  that  is,  it  should  become  the  center  for  the  focalization  and 
dissemination  of  information  and  influences  which  will  serve  to  develop 
farmers'  institutes,  and  make  them  a  more  efficient  means  for  the 
education  of  our  farmers  and  the  improvement  of  our  agriculture. 
I  therefore  recommend  that  an  appropriation  of  $6,000  be  asked 
for  to  enable  this  Office  to  aid  the  farmers'  institutes  during  the  fiscal 
year  1904, 
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ASSOCIATION   OF  AMERICAN  AGRICULTURAL    COLLEGES   AND    EXPERI- 
MENT  STATIONS. 

The  fifteenth  annual  convention  of  this  association  was  held  at 
Washington,  D.  C,  November  12-14,  1901.  The  Director  of  this 
Office  was  a  delegate  and  was  also  reelected  bibliographer  of  the  asso- 
ciation. A  number  of  other  officers  of  the  Department  attended  the 
convention  and  took  part  in  its  proceedings.  The  stenographic  report 
of  the  proceedings  was  prepared  under  the  supervision  of  the  Director, 
and  has  since  been  edited  by  him  and  Mr.  W.  H.  Beal,  of  this  Office, 
and  the  chairman  of  the  executive  committee  of  the  association,  and 
issued  as  Bulletin  ~No.  115. 

Reports  were  made  by  the  committee  on  methods  of  teaching  agri- 
culture, indexing  agricultural  literature,  and  graduate  study  at 
Washington.  The  Director  of  this  Office  has  performed  a  con- 
siderable amount  of  work  during  the  past  year  as  a  member  of  these 
three  committees. 

A  committee  was  appointed  to  prepare  a  collective  college  and 
experiment  station  exhibit  at  the  St.  Louis  Exposition,  and  the 
Director  of  this  Office  was  made  a  member  of  this  committee. 

The  committee  on  cooperation  between  the  stations  and  this  Depart- 
ment made  the  following  report,  which  was  adopted : 

Your  committee  on  cooperation  between  the  stations  and  tlie  Department  of 
Agriculture  would  respectfully  submit  the  following  report  as  supplementary  to 
the  report  of  one  year  ago: 

A  year  of  reflection  and  observation  has  strongly  confirmed  your  committee  in 
the  belief  that  the  principles  for  guidance  in  cooperation  between  the  stations  and 
the  Department  of  Agriculture  which  were  embodied  in  your  committee's  report 
one  year  ago  and  adopted  by  the  association  are  substantially  correct.  Very 
satisfactory  progress  has  been  made  during  the  year  in  systematizing  cooperation. 
While  it  is  perhaps  unnecessary  to  add  anything  to  the  previous  statement  of 
principles,  yet  a  little  fuller  explanation  may  not  be  inadvisable;  and  your  com- 
mittee would  therefore  add  the  following  recommendations: 

First.  When  cooperation  is  desired  by  the  station,  it  is  deemed  advisable  that 
the  proposal  for  such  cooperation  be  made  to  the  Department  by  the  director  of 
the  experiment  station.  Where,  on  the  other  hand,  the  Department  desires 
cooperation  of  the  station,  it  is  deemed  advisable  that  the  proposal  be  made  in 
the  first  instance  to  the  director  rather  than  to  a  member  of  his  staff. 

Second.  While  it  is  well  understood  that  no  financial  obligations  can  be  under- 
taken beyond  the  end  of  the  fiscal  year,  yet  it  should  be  recognized  that  any 
arrangement  for  joint  experimentation  which  requires  some  years  to  complete 
creates  a  moral  obligation  upon  both  parties  to  carry  the  work  to  a  conclusion. 

Third.  When  a  line  of  investigation  has  been  in  progress  in  any  State  under  the 
auspices  of  either  institution,  it  is,  as  a  rule,  unwise  for  the  other  party  to  under- 
take independently  the  same  line  of  investigation,  at  least  until  after  full  con- 
sultation upon  the  subject. 

The  following  resolutions  regarding  a  new  building  for  this  Depart- 
ment were  adopted : 

Whereas  the  United  States  Department  of  Agriculture  has  long  since  outgrown 
the  single  building  originally  provided  for  its  special  use;  and 

Whereas  this  Department  has  accomplished  unmeasured  good  in  the  advance- 
ment of  agriculture  in  these  United  States;  and 

Whereas  this  division  of  Government  service  has  been  appropriately  recognized 
by  advancing  its  chief  officer  to  the  high  position  of  a  member  of  the  Presidents 
Cabinet:  Therefore  be  it 

Resolved  by  the  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  in  convention  assembled,  That  we  urge  upon  Congress  the  necessity  and 
wisdom  of  providing  a  building  for  the  accommodation  of  the  Department  of 
Agriculture,  which  in  magnitude  shall  be  sufficient  to  amply  accommodate  for 
decades  to  come  the  still  expanding  divisions  of  departmental  effort,  and  which 
shall  properly  represent  in  its  architecture  the  enormous  importance  of  agricul- 


OFFICE    OF    EXPERIMENT    STATIONS.  261 

hire  in  this  country,  and  which  shall  constitute  a  worthy  member  of  the  Govern- 
ment "s  collection  of  buildings  in  this  the  Capital  City  of  the  United  States. 

Resolved,  That  the  secretary  of  this  association  be  directed  to  forward  a  copy 
of  these  resolutions  to  the  Hon.  James  Wilson,  Secretary  of  Agriculture,  and  to 
the  presiding  officers  of  both  the  legislative  branches  of  the  Government. 

Among  the  subjects  of  general  interest  discussed  at  this  convention 
were  plant  breeding,  experiments  with  grasses  and  forage  plants,  irri- 
gation in  humid  regions,  and  range  improvement  and  administration. 
A  paper  on  agricultural  libraries  was  read  by  the  Librarian  of  this 
Department.  The  annual  address  of  the  president  of  the  association, 
Dr.  A.  W.  Harris,  presented  the  development  of  the  land-grant  col- 
leges as  instrumentalities  for  technical  education,  and  contained  an 
argument  for  the  support  of  higher  education  with  public  funds. 

RELATIONS   WITH   FOREIGN  INSTITUTIONS. 

The  work  of  preparing  a  card  catalogue  of  foreign  agricultural 
institutions  for  education  and  research  has  been  continued,  and  an 
account  of  the  organization,  equipment,  expenditures,  and  work  of 
about  720  experiment  stations  has  been  published  as  Bulletin  No.  112 
of  this  Office.  The  work  of  revising  this  bulletin  is  now  in  hand,  and 
quite  a  large  amount  of  additional  information  has  been  obtained  for 
this  purpose. 

One  of  the  most  important  recent  events  from  an  agricultural  point 
of  view  is  the  establishment  of  the  department  of  agriculture  and 
technical  instruction  for  Ireland.  This  department  was  organized 
for  the  purpose  of  aiding,  improving,  and  developing  agriculture, 
fisheries,  and  other  industries  in  Ireland  in  such  a  manner  as  to  stimu- 
late and  strengthen  the  self-reliance  of  the  people.  The  department 
is  associated  with  four  advisory  and  cooperating  boards  or  commit- 
tees, and  has  an  endowment  of  over  $800,000,  besides  funds  for  main- 
taining a  number  of  institutions  turned  over  to  it.  The  distinctive 
agricultural  features  already  inaugurated  are  along  the  lines  of  agri- 
cultural instruction,  the  improvement  of  live  stock,  and  agricultural 
experiments  and  investigations.  The  plans  for  the  improvement  of 
live  stock  include  the  introduction  of  pure-bred  stallions  and  bulls, 
which  are  loaned  or  sold  on  contract  to  farmers,  and  the  distribution 
of  awards  for  approved  animals  grown  by  the  farmers.  The  building 
of  cooperative  creameries,  the  erection  of  plants  for  pasteurizing  milk, 
and  the  promotion  of  other  means  for  encouraging  dairy  husbandry 
are  brought  about  by  a  S3rstem  of  loans.  Cooperative  experiments  for 
the  introduction  of  new  products  and  industries  and  other  enterprises 
of  a  practical  nature  are  being  developed. 

Among  other  noteworthy  events  in  Great  Britain  are  the  establish- 
ment of  a  private  experiment  station  of  the  American  type,  known  as 
the  Aynsome  Experiment  Station,  at  Grange-over-Sands,  Lancashire, 
England,  by  J.  S.  and  T.  M.  Remington,  and  the  holding  of  a  nature 
study  exhibition  of  international  scope  at  Regents  Park,  London,  at 
which  this  Department  exhibited  a  collection  of  publications  on  nature 
study  from  the  different  agricultural  colleges,  experiment  stations, 
and  departments  of  agriculture  in  the  LTnited  States. 

In  France  an  office  of  agricultural  information  has  been  established 
under  the  ministry  of  agriculture.  It  takes  the  place  of  the  former 
bureau  of  agricultural  statistics  and  food  products,  and  will  collect 
and  publish  statistical  information  in  regard  to  agriculture,  agricul- 
tural labor,  products  and  conditions,  imports,  public  sales,  etc.,  in 
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France  and  foreign  countries.  It  will  also  study  and  report  on  methods 
of  packing,  preserving,  and  shipping  agricultural  products,  and  will 
publish  the  results  of  scientific  investigations  in  agriculture  in  France 
and  foreign  countries  and  the  proceedings  of  agricultural  societies, 
syndicates,  and  other  similar  bodies. 

Agricultural  instruction  in  the  British  West  Indies  is  rapidly  assum- 
ing definite  form  under  the  supervision  of  Dr.  Morris,  Imperial  com- 
missioner of  agriculture  for  the  West  Indies.  At  present  the  system 
comprises  lectures  to  teachers  in  charge  of  elementary  schools,  agri- 
cultural teaching  in  secondary  schools  and  colleges,  and  itinerant 
instruction  to  planters.  The  Imperial  department  of  agriculture  has 
issued  a  text-book  on  nature  study  for  the  use  of  teachers  and  has 
recently  begun  the  publication  of  a  fortnightly  review  known  as 
Agricultural  News. 

Among  experiment  stations  recently  established  are  the  Seed  Control 
Station  for  Forest  Seeds  in  connection  with  the  Royal  Prussian  For- 
estry Academy  at  Eberswalde ;  the  Agricultural  Experiment  Station  at 
Angustenberg,  formed  by  the  union  of  the  chemical  and  botanical 
stations  formerly  located  at  Karlsruhe ;  a  dairy  station  in  connection 
with  the  Agricultural  Institute  at  Gembloux,  Belgium;  an  agricul- 
tural physiological  experiment  station  in  connection  with  the  Tech- 
nical High  School  at  Prague,  Austria,  and  an  experimental  farm 
established  in  the  fall  of  1900  at  Grafton,  New  South  Wales,  for  the 
purpose  of  introducing  the  dairy  industry  on  the  north  coast.  The 
department  of  agriculture  of  Victoria,  Australia,  is  agitating  the  ques- 
tion of  establishing  experiment  stations  in  place  of  the  existing  dem- 
onstration fields  and  farms,  which,  while  adequate  for  the  develop- 
ment of  new  agricultural  industries  in  Victoria,  are  not  broad  enough 
in  scope  for  a  high  grade  of  investigational  work. 

Work  for  the  Civil  Service  Commission. 

The  Director  of  this  Office  has  continued  to  act  as  the  general  repre- 
sentative of  the  Department  in  matters  relating  to  examinations  held 
by  the  Civil  Service  Commission  for  technical  and  scientific  positions  in 
the  Department.  The  number  of  papers  received  from  the  Commis- 
sion, recorded  in  this  Office,  and  rated  by  examiners  in  the  Depart- 
ment during  the  year  was  about  490,  as  compared  with  260  last  year. 
Besides  the  regular  examinations,  37  special  examinations  were  held 
during  the  year.  The  register  for  scientific  aids  has  been  continued 
and  a  considerable  number  of  appointments  have  been  made  from  it 
during  the  past  year.  The  examination  for  "assistant"  has  been 
greatly  simplified,  and  as  combined  with  the  examination  for  scientific 
aid  has  provided  a  regular  method  for  the  entrance  of  competent 
scientific  aids  into  the  classified  service.  Considerable  attention  was 
given  to  the  formulating  and  discussion  of  plans  for  the  registration 
of  laborers.  This  resulted  in  an  order  issued  by  the  President  July 
2,  1902,  regulating  the  appointment  of  laborers  in  the  Department 
and  providing  for  a  board  of  labor  employment,  which  has  been 
appointed  by  the  Secretary  and  entered  upon  its  duties.  With  the 
growth  of  the  business  of  the  Department  and  the  consequent  increase 
in  the  number  of  its  employees,  the  work  involved  in  the  relations  of 
this  Office  with  the  Civil  Service  Commission  has  grown  to  be  consid- 
erable. 
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Publications  of  the  Office. 

During  the  j^ear  the  Office  issued  39  documents,  aggregating  3,768 
pages.  These  include  9  numbers  of  the  Experiment  Station  Record, 
16  technical  bulletins,  2  reports,  6  Farmers'  Bulletins,  2  circulars,  and 
4  articles  for  the  Yearbook  of  the  Department.  There  were  also  57 
articles,  aggregating  1,257  pages,  published  as  separates.  Two  other 
numbers  of  the  Experiment  Station  Record  and  6  bulletins,  contain- 
ing 1,116  pages,  were  prepared  and  submitted  to  the  Division  of  Pub- 
lications during  the  year.  The  plan  has  recently  been  followed  of 
combining  smaller  articles  on  related  subjects  in  larger  reports  and 
bulletins  for  limited  circulation  and  employing  separates  to  supply 
additional  demands  for  the  individual  articles.  This  results  in  a  saving 
of  labor  and  expense  and  at  the  same  time  secures  a  more  effective 
distribution  of  the  publications.  The  lack  of  funds  for  printing 
during  a  portion  of  the  year  retarded  the  publication  of  a  number  of 
documents  prepared  in  this  Office  during  the  period  covered  by  this 
report. 

The  several  reports  annually  made  to  Congress  by  this  Office  were 
the  past  year  combined  in  one  document,  entitled  the  Annual  Report 
of  the  Office  of  Experiment  Stations.  It  was  hoped  that  this  would 
secure  more  prompt  and  economical  publication  of  this  material  and 
do  away  with  the  necessity  for  the  passage  of  several  joint  resolutions 
by  Congress  to  provide  for  the  printing  of  different  documents  as 
hitherto.  In  transmitting  this  report  to  Congress  it  was  recommended 
that  provision  be  made  for  printing  it  annually.  No  action  was  taken 
on  this  recommendation,  and  even  the  resolution  for  the  printing  of 
the  report  for  last  year  failed  to  pass  the  House  of  Representatives. 
As  it  is  quite  important  that  the  officers  of  the  agricultural  colleges 
and  experiment  stations  be  provided  with  copies  of  this  report  from 
year  to  year,  I  recommend  that  efforts  be  continued  to  secure  the  con- 
sent of  Congress  to  a  measure  providing  for  its  annual  printing. 

EXPERIMENT   STATION  RECORD. 

The  Experiment  Station  Record,  containing  a  comprehensive 
review  of  the  literature  of  agricultural  science,  as  well  as  editorials  on 
matters  of  particular  interest,  special  articles,  and  notes  covering  a 
wide  range  of  subjects  related  to  agriculture,  has  been  published  as 
heretofore  under  the  general  editorial  management  of  Dr.  E.  W.  Allen, 
assistant  director  of  the  Office.  In  Volume  XIII,  which  has  been  com- 
pleted, considerably  more  space  has  been  devoted  to  editorials  and 
notes  than  formerly.  Increased  attention  has  been  paid  to  the  items 
published  under  the  latter  head.  These  have  included  facts  concern- 
ing the  current  work  of  the  experiment  stations  and  changes  in  their 
staffs,  notices  of  new  journals,  brief  summaries  of  the  proceedings  of 
various  associations,  comments  on  agricultural  education  and  investi- 
gation in  foreign  countries,  personal  items,  and  many  other  subjects 
of  special  interest  to  readers  of  the  Record.  In  order  to  enable  the 
publication  of  more  material  in  the  space  available,  the  abstracts 
have  been  printed  wholly  in  brevier  type,  instead  of  in  long  primer 
and  brevier  as  in  earlier  volumes.  This  method,  while  permitting  the 
publication  of  much  more  material,  has  greatly  increased  the  labor 
involved  in  the  preparation  of  the  Record.  Notwithstanding  the  use 
of  smaller  type  it  is  still  difficult  to  find  sufficient  space  for  adequate 
abstracts  of  even  the  more  important  articles  in  the  rapidly  increas- 
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ing  amount  of  agricultural  literature  reviewed.  During  the  last  three 
years  the  number  of  pages  reviewed  has  more  than  doubled.  (In 
Volume  X  57,230  pages,  and  in  Volume  XIII,  115,427.)  The  abstract 
committee  of  the  Association  of  Official  Agricultural  Chemists,  which 
previously  cooperated  with  this  Office  in  the  preparation  of  abstracts 
on  methods  of  agricultural  analysis,  has  been  discontinued,  and  this 
work  has  been  attended  to  by  the  editorial  staff  of  the  Office. 

The  thirteenth  volume  of  the  Record  comprises  931  pages  devoted 
to  abstracts,  58  to  editorials,  07  to  special  articles,  and  56  to  notes, 
which,  with  name  and  subject  indexes,  makes  a  volume  of  over  1,200 
pages.  It  contains  abstracts  of  378  bulletins  and  59  reports  of  experi- 
ment stations  in  the  United  States,  205  publications  of  the  Depart- 
ment of  Agriculture,  and  1,555  reports  of  foreign  investigations.  The 
total  number  of  abstracts  is  2,800,  and  the  total  number  of  pages  in 
the  publications  abstracted  is  115,427.  In  addition,  briefer  reference 
is  made  to  nearly  1,500  other  articles  which  did  not  seem  to  call  for 
extended  notice.  The  total  number  of  abstracts  and  titles  together 
is  4,290,  classified  as  follows:  Chemistry,  326;  botany,  182;  fermen- 
tation and  bacteriology,  47 ;  zoology,  47 ;  meteorology  and  climatology, 
152;  air,  water,  and  soils,  127;  fertilizers,  184;  field  crops,  475;  hor- 
ticulture, 486;  forestry,  100;  seeds  and  weeds,  82;  diseases  of  plants, 
291;  entomology,  342;  foods  and  nutrition,  252;  animal  production, 
264;  dairy  farming  and  dairying,  264;  veterinary  science  and  prac- 
tice, 385;  technology,  24;  agricultural  engineering,  101;  statistics  and 
miscellaneous,  159. 

This  volume  also  contains  special  articles  as  follows:  "Agricultural 
experiment  stations  of  Hungary;"  "The  ash  constituents  of  plants, 
their  estimation  and  their  importance  to  agricultural  chemistiy  and 
agriculture,"  by  B.  Tollens,  published  in  two  parts;  "New  agricul- 
tural building  at  Purdue  University;"  and  "The  station  for  plant 
breeding  at  Svalof,  Sweden,"  by  D.  G.  Fairchild.  Condensed  accounts 
of  the  proceedings  of  the  eighteenth  annual  convention  of  the  Associa- 
tion of  Official  Agricultural  Chemists  and  of  the  fifteenth  annual  con- 
vention of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations  are  included.  The  following  topics  are  dis- 
cussed in  the  editorials:  Investigations  of  poisonous  plants;  the 
Hungarian  experiment  station  system;  statistics  of  agricultural  col- 
leges and  experiment  stations  for  1900;  need  for  investigation  in 
stock  breeding;  organization  of  the  Bureau  of  Soils;  the  use  of  funds 
for  lease  of  college  land  grant;  new  agricultural  building;  Prof.  Max 
Maercker,  deceased;  a  school  of  practical  agriculture  and  horticul- 
ture; farm  practice  in  agricultural  education;  a  graduate  school  of 
agriculture;  the  new  Bureau  of  Agriculture  for  the  Philippine  Islands; 
Sir  Joseph  Henry  Gilbert,  deceased;  agricultural  education  in  Eng- 
land under  the  county  councils ;  William  Le  Roy  Broun,  deceased ; 
new  aspects  of  agricultural  education;  the  department  of  agricul- 
ture for  Ireland;  a  new  experiment  station  in  England;  the  agricul- 
tural experiment  stations  of  the  world;  cooperative  fertilizer  experi- 
ments in  German}';  "euphorimetry,"  or  the  art  of  measuring  the 
fertility  of  the  soil;  agricultural-meteorological  observations  in 
Russia;  the  agricultural  appropriation  act,  1902-1903;  J.  Sterling- 
Morton,  third  Secretary  of  Agriculture;  cooperation  in  experimenta- 
tion; progress  of  experiment  stations  abroad;  meeting  of  farmers' 
institute  workers  at  Washington;  agricultural  experiment  stations 
for  Victoria,  Australia;  permanent  location  of  Porto  Rico  station; 
an  enthusiastic  view  of  American  stations  and  colleges;  biological 
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soil  studies;  a  new  departure  in  agricultural  education;  and  the  early 
literature  of  agriculture. 

Pressure  of  matter  and  the  limitations  of  space  have  made  it  neces- 
sary to  condense  more  in  the  abstract  part  of  the  Record,  and  to  con- 
fine the  abstracts  of  even  the  most  important  articles  to  a  concise 
statement  of  the  scope  and  the  principal  results.  In  general,  the 
length  given  to  an  abstract  depends  upon  the  extent  and  character  of 
the  article  and  its  relation  or  application  to  science.  The  most  fre- 
quent suggestion  for  improving  the  Record  is  that  more  details  be 
given  in  the  abstracts,  and  to  those  who  do  not  have  access  to  the  for- 
eign literature  in  the  original  or  read  it  readily  a  fuller  abstract  would 
often  be  of  service.  The  aim  has  been  to  give,  in  the  12  numbers  of 
100  pages  each  which  are  issued  annually,  as  comprehensive  a  review 
as  possible  of  the  literature  of  agricultural  science,  so  as  to  enable  the 
agricultural  investigator  and  instructor  and  others  whose  work  requires 
a  knowledge  of  the  progress  which  is  being  made,  to  keep  abreast  of 
the  times,  and  to  look  up  the  current  literature  on  any  phase  of  agri- 
cultural science,  as  occasion  requires.  There  is  continued  evidence 
of  the  usefulness  of  the  Record  in  its  present  form  and  of  the  wisdom 
of  its  publication  as  a  public  document.  It  fills  a  place  which  is  not 
occupied,  except  in  part,  by  any  other  periodical  in  the  world,  and 
its  publication  could  not  be  profitably  undertaken  by  any  private 
publishers.  Many  calls  come  for  it  from  institutions  and  specialists 
in  foreign  countries,  only  a  part  of  which  can  be  met.  A  large 
amount  of  agricultural  literature  in  the  shape  of  books,  bulletins, 
periodicals,  and  excerpts  is  now  received  in  exchange  for  the  Record, 
which  is  of  material  assistance  in  following  up  the  review. 

The  detailed  subject  indexes  of  the  first  12  volumes  of  the  Record 
and  of  Bulletin  No.  2  of  the  Office,  which  contains  a  digest  of  experi- 
ment station  reports  for  1888,  have  been  combined  in  a  general  index. 
This  furnishes  a  complete  index  to  all  experiment  station  work  in  this 
country  since  the  passage  of  the  Hatch  Act,  and  to  a  very  large  pro- 
portion of  all  other  contemporaneous  literature  along  lines  related  to 
agricultural  science.  The  publication  of  this  index  will  be  of  great 
convenience  and  value  in  connection  with  the  work  of  this  Office,  and 
to  the  large  number  of  experiment  station  workers  and  others  making 
constant  use  of  the  Record.  The  index  is  nearly  ready  for  the  printer, 
and  it  is  hoped  that  arrangements  may  be  made  for  its  early  publi- 
cation. 

MISCELLANEOUS  PUBLICATIONS. 

The  miscellaneous  publications  of  the  Office  consist  chiefly  of  (1) 
technical  bulletins  and  reports,  and  (2)  Farmers'  Bulletins,  including 
the  series  known  as  Experiment  Station  Work.  The  editorial  work 
involved  in  the  preparation  of  these  publications  for  submission  to  the 
Division  of  Publications  constitutes  the  business  of  the  editorial 
division  of  this  Office,  of  which  Mr.  W.  H.  Beal  is  chief. 

TECHNICAL  BULLETINS. 

The  Evolution  of  Reaping  Machines,  by  Merritt  Finley  Miller  (Bul- 
letin No.  103,  pp.  43,  pis.  9,  fig.  1),  is  a  summarized  history  of  the 
various  stages  in  the  development  of  reaping  machines,  showing  the 
more  important  advances  made  in  developing  the  perfected  modern 
harvester. 

Results  of  Investigations  on  the  Rothamsted  Soils,  being  the  Lec- 
tures Delivered  under  the  Provision  of  the  Lawes  Agricultural  Trust, 
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by  Bernard  Dyer  (Bulletin  Xo.  106,  pp.  189).  These  lectures  sum- 
marize the  results  of  all  observations  and  experiments  made  on 
Rothainsted  soils  up  to  the  time  of  the  preparation  of  the  lectures 
in  1901,  including  the  results  of  the  author's  exhaustive  studies  en 
the  phosphoric  acid  and  potash  contents  of  the  soils. 

Proceedings  of  the  Sixth  Annual  Meeting  of  the  American  Associa- 
tion of  Farmers'  Institute  Workers,  held  at  Buffalo,  X.  Y.,  Septem- 
ber 18  and  19,  1901,  edited  by  A.  C.  True  and  D.  J.  Crosby,  for  the 
Office  of  Experiment  Stations,  and  G.  C.  Creelman,  for  the  association 
(Bulletin  Xo.  110,  pp.  55). 

Organization  Lists  of  the  Agricultural  Colleges  and  Experiment 
Stations  in  the  United  States,  with  a  List  of  Agricultural  Experiment 
Stations  in  Foreign  Countries  (Bulletin  Xo.  Ill,  pp.  130),  contains 
the  staff  of  the  Office  of  Experiment  Stations  and  a  list  of  the  officers 
of  the  Association  of  Agricultural  Colleges  and  Experiment  Stations, 
of  the  Association  of  Official  Agricultural  Chemists,  of  the  Associa- 
tion of  Economic  Entomologists,  of  the  Association  of  Veterinarians 
of  Experiment  Stations,  and  of  the  American  Association  of  Farmers' 
Institute  Workers;  a  list  of  agricultural  colleges  and  experiment  sta- 
tions in  the  F'nited  States,  with  governing  boards,  courses  of  study, 
boards  of  instruction,  station  staffs,  and  a  list  of  station  publications 
received  by  the  Office  of  Experiment  Stations  during  1901;  a  list  of 
experiment  stations  in  67  foreign  countries,  with  their  locations  and 
directors,  and  a  list  of  their  publications  received  by  the  Office  of 
Experiment  Stations  during  1901.  The  bulletin  contains  a  complete 
index  of  names. 

Agricultural  Experiment  Stations  in  Foreign  Countries,  by  A.  C. 
True  and  D.  J.  Crosby  (Bulletin  Xo.  112,  pp.  230).  This  bulletin 
summarizes  the  available  information  regarding  personnel,  origin, 
equipment,  income,  and  lines  of  work  of  about  720  agricultural 
experiment  stations  and  related  institutions  in  some  46  foreign  coun- 
tries.    The  matter  is  arranged  alphabetically  by  countries  and  cities. 

Statistics  of  the  Land-Grant  Colleges  and  Agricultural  Experiment 
Stations  in  the  Lmited  States  for  the  Year  ended  June  30,  1901  (Bul- 
letin Xo.  Ill,  pp.  39),  shows  the  number  of  officers  and  students, 
endowment,  equipment,  and  revenue  of  the  colleges,  and  the  number 
of  officers,  revenues,  expenditures,  lines  of  work,  additions  to  equip- 
ment during  the  year,  and  number  of  publications  of  the  stations. 

Report  of  the  Director  of  the  Office  of  Experiment  Stations  for 
1901,  bv  A.  C.  True  (Annual  Reports.  Department  of  Agriculture,  pp. 
175-233). 

Annual  Report  of  the  Office  of  Experiment  Stations  for  the  Year 
ended  June  30,  1901  (House  Doc.  Xo.  334,  Fifty-seventh  Congress, 
first  session,  pp.  482,  pis.  41).  This  includes  a  report  on  the  work  and 
expenditures  of  the  agricultural  experiment  stations  in  the  United 
States,  with  detailed  reports  of  the  special  agents  in  charge  of  the 
stations  in  Alaska,  Hawaii,  and  Porto  Rico,  and  accounts  of  the  nutri- 
tion and  irrigation  investigations,  thus  combining  in  one  document 
reports  which  heretofore  have  been  published  separately. 

Some  Problems  of  the  Rural  Common  Schools,  by  A.  C.  True  (Year- 
book of  the  Department  of  Agriculture,  1901,  pp.  133-154,  pi.  1,  figs. 
4),  discusses  the  present  needs  of  these  schools  and  suggests  various 
means  of  improvement,  including  lengthening  the  school  term,  emplo}'- 
ing  teachers  in  sympathy  with  farm  life  and  prepared  to  introduce  the 
study  of  agricultural  subjects,  consolidation  of  small,  poorly  equipped 
schools  in  larger  and  better  equipped  schools,  and  development  of  the 
school  as  an  intellectual  center  of  the  community. 


OFFICE    OF    EXPERIMENT    STATIONS.  267 

Agricultural  Investigations  in  the  Island  Possessions  of  the  United 
States,  by  Walter  H.  Evans  (Yearbook  of  the  Department  of  Agricul- 
ture, 1901,  pp.  503-52(3),  shows  briefly  the  general  condition  of  agri- 
culture, the  present  status  of  the  principal  agricultural  industries,  and 
traces  the  attempts  that  have  been  made  to  improve  the  agriculture 
of  Porto  Rico,  Hawaii,  and  the  Philippines. 

The  publications  on  the  subjects  of  nutrition  and  irrigation  issued  by 
the  Office  during  the  year  are  noted  on  pages  286  and  300,  respectively. 

farmers'  bulletins. 

Irrigation  in  Field  and  Garden,  by  E.  J.  Wickson  (Farmers'  Bulle- 
tin No.  138,  pp.  40,  figs.  18).     See  p.  301. 

How  to  Build  Small  Irrigation  Ditches,  by  C.  T.  Johnston  and  J.  D. 
Stannard  (Farmers'  Bulletin  No.  158,  pp.  28,  figs.  9).     See  p.  301. 

Principles  of  Nutrition  and  Nutritive  Value  of  Foods,  by  W.  O. 
Atwater  (Farmers'  Bulletin  No.  142,  pp.  48,  charts  2).     See  p.  287. 

The  Feeding  of  Farm  Animals  (revised  edition),  by  E.  W.  Allen 
(Farmers'  Bulletin  No.  22,  pp.  40).  This  useful  summary  of  the  prin- 
ciples on  which  the  successful  feeding  of  farm  animals  is  based  was 
thoroughly  revised  and  brought  up  to  date. 

Experiment-Station  Work. 

Three  numbers  (XVIII-XX,  Farmers'  Bulletins  Nos.  133,  144,  149) 
and  a  title-page,  table  of  contents,  glossary,  and  index  to  Volume  I 
of  this  series  of  bulletins,  embodying  in  popular  form  some  of  the 
more  important  practical  results  of  the  work  of  the  experiment  stations 
in  this  and  other  countries,  were  issued  during  the  year. 

CARD  INDEX. 

Copy  for  1,200  cards  of  the  index  of  experiment-station  literature 
has  been  prepared  in  the  Office  and  forwarded  to  the  Division  of  Pub- 
lications during  the  year.  This  index  is  now  kept  as  closely  up  to 
date  as  the  conditions  under  which  it  is  published  will  permit.  The 
number  of  index  cards  distributed  has  reached  22,500.  The  receipts 
from  sales  of  this  index  during  the  year  were  $145.50.  Owing  to 
requests  for  portions  of  the  index  on  special  topics,  it  has  been  decided 
to  break  a  limited  number  of  sets  to  satisfy  this  demand. 

BIBLIOGRAPHICAL  WORK. 

The  Office  has  cooperated  with  the  Library  of  the  Department  in 
the  preparation  of  a  list  of  works  on  irrigation,  land  drainage,  and 
closely  allied  subjects.  Bibliographies  of  the  botany  of  maize  and 
nitrogen  assimilation,  and  the  sources  of  data  relating  to  ash  analyses 
of  American  farm  products  have  been  added  to.  Considerable  addi- 
tions have  also  been  made  to  the  bibliography  of  nutrition  of  man  and 
animals,  especially  of  bread  and  closely  allied  topics. 

The  collection  and  cataloguing  of  publications  of  the  agricultural 
colleges  and  experiment  stations  in  this  and  other  countries  have  been 
continued  during  the  past  year  as  heretofore,  and  a  list  of  foreign 
experiment  stations  has  been  prepared  and  published  as  in  previous 
years.  In  addition  a  report  (Bulletin  No.  112),  giving  brief  accounts 
of  all  experiment  stations  and  related  institutions  of  which  data  were 
available,  was  published  during  the  year.     (See  page  266.)    A  large 
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number  of  foreign  publications  of  all  kinds  have  been  received  as 
exchanges.  Many  duplicates  of  station  and  other  publications  were 
received,  a  considerable  number  of  which  were  distributed  to  college 
and  station  libraries  and  officers.  The  number  of  requests  from  col- 
lege and  station  officers  for  the  loan  of  books  from  the  Department 
Library  increases  from  year  to  year.  The  service  thus  rendered  by 
the  Department  is  greatly  appreciated  by  these  officers,  many  of  whom 
do  not  have  access  to  large  libraries,  and  it  is  hoped  that  hereafter 
such  privileges  may  be  further  extended. 

Sets  of  Department  and  experiment  station  publications  were  fur- 
nished to  the  Alaska,  Hawaii,  and  Porto  Rico  stations.  In  addition 
to  the  large  number  of  Department  and  experiment  station  publica- 
tions reviewed  by  the  editorial  staff  of  the  Experiment  Station  Record, 
1,028  new  books  on  subjects  relating  to  agricultural  science  and  prac- 
tice and  several  thousand  numbers  of  periodicals  from  all  parts  of  the 
world  have  been  received  and  examined. 

Experiment  Stations  in  Alaska. 

Agricultural  experiment  stations  were  maintained  during  the  fiscal 
year  1902  at  Sitka,  Kenai,  and  Rampart.  The  experimental  work  has 
included  the  growing  of  cereals  and  vegetables,  methods  of  reclama- 
tion, drainage,  and  fertilization  of  land,  and  the  curing  and  ensiling 
of  forage  crops.  In  all  these  lines  successful  results  were  obtained, 
and  much  information  which  will  be  of  use  to  persons  attempting 
agriculture  in  Alaska  was  acquired.  The  survey  of  different  portions 
of  Alaska  with  reference  to  their  agricultural  possibilities  was  con- 
tinued. The  special  agent  in  charge  made  a  journey  through  a  large 
portion  of  the  Yukon  River  Valley.  A  reconnoissance  of  the  Copper 
River  region  and  portions  of  the  Fortymile  country  and  the  Tanana 
River  Valley  was  made  during  September,  1901,  by  Mr.  Isaac  Jones, 
who  had  been  the  assistant  in  charge  of  the  station  work  at  Rampart. 
Mr.  Jones  estimated  that  in  the  region  covered  by  his  journey  there 
was  some  2,000,000  acres  of  land  suitable  for  farming  and  pasture. 
Grass  grew  abundantly  and  luxuriantly  in  large  regions. 

The  distribution  of  seed  of  hardy  varieties  of  vegetables,  cereals, 
and  grasses  has  been  continued  and»  extended,  seed  for  use  the  pres- 
ent season  having  been  sent  to  some  750  addresses.  Man}7  reports  of 
trials  of  seed  previously  sent  have  been  received,  and  in  this  way 
much  useful  information  has  been  secured.  It  is  evident  that  the 
efforts  made  by  the  Department  to  aid  the  residents  of  Alaska  in  their 
agricultural  work  by  distributing  improved  varieties  of  seeds  have 
produced  beneficial  results.  Not  only  has  this  been  of  advantage  to  the 
white  population,  but  the  natives  also  are  learning  to  cultivate  gar- 
dens, and  it  is  reliably  reported  that  there  is  a  large  increase  in  the 
number  of  natives  who  attempt  to  cultivate  small  patches  of  ground. 

The  supervision  of  the  voluntary  observers  of  the  Weather  Bureau 
in  Alaska  has,  by  arrangement  of  the  chief  of  that  Bureau,  been  con- 
tinued as  in  former  years.  This  entails  considerable  correspondence, 
but  gives  valuable  data  in  return.  There  are  now  18  meteorological 
stations  in  Alaska  supplied  with  instruments  by  the  Weather  Bureau 
which  report  monthly  to  the  experiment  station  at  Sitka. 

A  detailed  report  of  the  operations  of  the  Alaska  experiment  sta- 
tions during  1901  was  prepared  by  the  special  agent  in  charge  and 
published  as  a  part  of  the  annual  report  of  this  Office  (House  Doc. 
No.  334,  Fifty-seventh  Congress,  first  session).  A  bulletin,  giving 
directions  for  the  preparation  of  the  soil  and  the  planting  of  a  num.- 
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ber  of  crops  adapted  to  Alaska  conditions,  was  prepared  and  issued 
as  Bulletin  No.  1,  of  the  Alaska  experiment  stations. 

The  station  staff  as  now  constituted  consists  of  C.  C.  Georgeson, 
special  agent  in  charge;  F.  E.  Rader,  assistant  at  Sitka;  H.  P.  Niel- 
sen, in  charge  of  the  station  at  Kenai;  and  J.  W.  Neal,  who  was 
appointed  to  make  investigations  in  the  Copper  River  country  pre- 
liminary to  the  establishment  of  a  station  in  thab  region. 

The  equipment  of  the  station  in  Alaska  has  been  increased  in  sev- 
eral ways.  At  Sitka  a  barn  50  by  25  feet  and  two  stories  high  has 
been  constructed.  This  has  under  one  roof  a  silo,  stalls  for  four  head 
of  cattle,  seed  and  implement  rooms,  and  rooms  for  the  storage  of 
crops.  A  cottage  for  the  farm  foreman  and  a  small  blacksmith  shop 
have  been  built.  The  small  station  building  at  Kenai  has  been  com- 
pleted and  furnished,  and  a  telephone  line  nearly  a  mile  long  has  been 
constructed  at  Sitka  between  the  headquarters  building  and  the  farm. 

PLANS   FOR  THE    FISCAL   YEAR   1903. 

In  addition  to  the  work  previously  undertaken,  preparations  will  be 
made  for  experimental  work  in  the  Copper  River  region.  At  Sitka 
a  beginning  will  be  made  of  establishing  a  nursery  of  hardy  fruits. 
It  is  hoped  to  construct  a  small  propagating  house  and  procure  nur- 
sery stock  for  propagation  this  fall.  Only  a  limited  amount  of  work 
in  this  line  can  be  done  until  a  horticulturist  is  added  to  the  station 
staff.  It  is  also  planned  to  secure  a  small  flock  of  Angora  goats  with 
a  view  to  ascertaining  whether  these  animals  can  be  successfully 
reared  in  the  coast  region  of  southern  Alaska.  The  plants  naturally 
growing  in  this  region  will  furnish  abundant  forage  for  goats.  At  the 
Kenai  station  it  is  proposed  to  continue  the  clearing  of  land  and  the 
growing  of  experimental  crops  as  heretofore.  Owing  to  the  fact  that 
the  assistant  at  Rampart  declined  to  continue  longer  in  the  service  of 
the  station  the  experimental  work  there  the  present  season  has  been 
quite  restricted.  Mr.  J.  W.  Duncan,  the  local  agent  of  the  Northern 
Commercial  Company,  has  undertaken  to  care  for  the  station  property 
there  and  to  grow  and  harvest  some  crops.  He  is  also  keeping  a  record 
of  the  soil  temperatures  at  that  place.  At  Wood  Island  the  Rev.  Curtis 
P.  Coe,  in  charge  of  the  Baptist  Orphanage,  has  agreed  to  conduct 
certain  experiments  with  grain  and  vegetables  at  a  very  moderate 
compensation.  He  has  already  begun  this  work,  and  will  report  results 
in  the  fall. 

It  is  hoped  to  complete  the  headquarters  building  at  Sitka  during 
the  present  year.  The  cost  of  this  work  will  be  about  $2,000.  As 
soon  as  possible  a  small  herd  of  cattle  should  be  placed  at  the  Kenai 
station  and  experimental  work  in  animal  husbandry  begun.  This 
would  involve  the  building  of  a  barn  there  and  the  employment  of 
additional  laborers.  The  station  at  Sitka  should  have  an  equipment 
of  chemical  apparatus  sufficient  for  simple  chemical  work. 

As  long  as  the  income  of  the  stations  is  on  the  present  basis  it  will 
not  be  possible  to  do  more  than  maintain  the  stations  at  Sitka  and 
Kenai  and  do  a  very  limited  amount  of  work  at  one  or  two  places  in 
the  interior.  To  fully  equip  and  creditably  maintain  a  station  either 
at  Rampart  or  in  the  Copper  River  region  will  require  the  annual 
expenditure  of  from  $5,000  to  $7,500.  Unless  this  amount  is  provided 
in  addition  to  the  present  appropriation  for  the  Alaska  work,  it  will 
be  necessary  to  confine  our  operations  in  the  interior  for  the  present 
largely  to  such  work  as  can  be  done  in  cooperation  with  the  residents 
of  that  region. 
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Hawah  Experiment  Station. 

For  the  fiscal  year  ended  June  30,  1902,  Congress  authorized  the 
Secretary  of  Agriculture  to  expend  $12,000  in  the  establishment  and 
maintenance  of  the  agricultural  experiment  station  in  the  Hawaiian 
Islands.  As  described  in  my  previous  report,  preliminary  steps  had 
already  been  taken  to  begin  work  along  this  line  and  some  of  the 
clearing  and  building  had  begun.  The  site  donated  by  the  Territorial 
authorities  for  the  use  of  the  station  is  an  uneven  strip  of  land  almost 
3  miles  long  and  in  some  places  only  a  few  hundred  feet  wide.  It  is 
situated  on  the  mountain  slope  near  the  city  of  Honolulu,  and  parts 
of  it  are  so  eteep  that  cultivation  in  the  ordinary  sense  is  almost 
impossible.  Portions  of  this  tract  have  been  cleared  and  prepared  for 
cultivation.  The  lower  part  of  the  tract  was  covered  with  a  dense 
growth  of  shrubs  and  the  upper  part  with  timber.  The  only  part  of 
the  station  grounds  adapted  to  cultivation  without  irrigation  was  this 
wooded  portion,  which  by  means  of  its  elevation  receives  a  much 
greater  rainfall  than  the  lower-lying  lands.  This  forest  land  had 
been  planted  to  eucalypts  some  years  previous,  but  it  was  thought 
advisable  to  sacrifice  a  part  of  the  trees  to  dry-land  farming  with 
the  idea  that  most  of  it  would  again  be  restored  to  trees,  including 
more  valuable  species  than  those  which  hitherto  occupied  the  land. 
Thirteen  and  one-half  acres  were  cleared  and  a  considerable  part 
planted  to  fruit  and  other  valuable  trees.  About  35  acres  of  the  lower 
land  was  cleared  of  shrubs  and  part  of  it  prepared  for  cultivation,  the 
intention  being  to  utilize  this  area  for  trial  plats,  gardens,  etc.  When 
planting  was  begun  upon  the  upper  part  of  the  station  grounds  the 
soil  was  found  to  be  decidedly  acid,  and  to  correct  this  fault  lime  was 
applied  at  the  rate  of  a  ton  per  acre.  An  unlimed  plat  was  retained 
as  a  check  plat  to  observe  the  effect  of  the  lime  dressing.  Fruit  trees 
and  vegetables  that  did  not  grow  well  before  the  soil  was  treated 
flourished  wherever  lime  was  added. 

The  buildings  begun  the  previous  year  were  completed,  and  now 
the  station  possesses  a  residence  for  the  special  agent  in  charge,  an 
office  and  laboratory,  stable,  cottages  for  laborers,  tanks,  etc.  A  small 
two-room  cottage  was  built  on  the  upper  part  of  the  station  grounds 
for  the  caretaker  there,  and  a  3,000-gallon  tank  was  erected  at  the 
same  place,  in  which  is  caught  and  stored  the  water  collected  from 
the  roof  of  the  house.  The  exceedingly  heavy  rains  in  August  caused 
the  settling  of  one  of  the  large  tanks,  and  considerable  effort  was 
required  to  right  it.  The  foundation  for  the  tank  had  been  placed 
well  in  the  subsoil,  but  the  long-continued  rains  caused  it  to  soften, 
and  the  tank  settled  several  inches  on  one  side,  throwing  the  pump 
out  of  order. 

Experiments  have  been  begun  with  potatoes  and  taro  to  overcome 
the  very  destructive  diseases  which  seem  to  threaten  the  extinction  of 
these  crops.  Taro  forms  the  principal  food  of  the  Hawaiians,  and  the 
ravages  of  the  blight  have  so  curtailed  the  supply  that  there  has  been 
actual  suffering  in  some  places  because  of  the  shortage.  At  present 
the  experiments  are  being  confined  to  the  low-land  taro,  and  an  effort 
is  being  made  to  find  some  remedy  for  the  disease  that  attacks  the 
root.  Dry-land  taro  does  not  appear  to  be  as  susceptible  to  disease, 
but  it  will  be  studied  also.  It  was  found  in  many  cases  that  imma- 
ture and  diseased  cuttings  were  used  for  planting.  The  low-land  form 
of  taro  requires  extensive  irrigation,  and  in  practice  the  land  is  kept 
flooded  for  a  considerable  time.     Wherever  the  water  was  allowed  to 
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become  stagnant  it  was  found  that  the  root  rot  was  most  prevalent.  By 
the  use  of  fertilizers  it  was  found  possible  to  actively  stimulate  the 
growth  of  the  plant  and  make  it  less  liable  to  disease.  Wherever  a 
liberal  application  of  lime  was  made  there  was  no  disease,  and  with 
care  in  the  management  of  the  water,  selection  of  cuttings,  rotation 
of  crops,  use  of  lime  and  fertilizers  it  was  found  possible  to  not  only 
reduce  the  disease,  but  to  considerably  increase  the  production  of  the 
crop. 

The  experiments  with  potatoes  were  conducted  upon  the  island  of 
Maui  in  cooperation  with  one  of  the  residents  of  that  island.  This 
island  formerly  produced  the  most  of  the  potatoes  grown  in  the  archi- 
pelago. A  disease  locally  known  as  black  rot  has  for  ten  or  more 
years  been  seriously  depreciating  the  crop.  This,  as  has  been  deter- 
mined by  the  station  authorities,  is  due  to  a  soil  fungus,  and  experi- 
ments are  being  undertaken  to  combat  it.  In  the  field  investigations 
45  varieties  of  potatoes  were  grown  under  similar  conditions,  and 
marked  differences  were  noted  in  the  susceptibilit}7  of  the  varieties  to 
disease.  This  work  is  to  be  followed  up  in  the  hope  that  some  sorts 
may  be  found  which  are  nearly  or  quite  resistant  to  disease. 

Investigations  were  begun  on  the  diseases  of  poultry,  and  a  bulletin 
was  issued  in  which  suggestions  were  given  for  the  care  of  fowls  and 
treatment  of  the  diseases  to  which  they  are  especially  subject,  and  as 
a  result  of  which  poultry  and  eggs  are  excessively  expensive  in  the 
Hawaiian  markets. 

Considerable  interest  has  been  recently  aroused  in  the  production 
of  fiber  plants,  and  the  farm  manager  of  the  station  was  detailed  to 
make  a  study  of  the  subject,  and  material  has  been  collected  for  a 
bulletin  on  the  cultivation  of  sisal  and  its  preparation  for  market. 

Attention  has  been  given  to  a  number  of  minor  crops  that  were 
believed  worthy  of  investigation  and  development.  A  large  number  of 
seeds  of  rubber  trees  from  Nicaragua  were  obtained  and  a  quantity 
of  acorns  of  the  cork  oak  were  secured  from  France.  Most  of  these 
were  intended  for  station  planting,  but  a  considerable  quantity  was 
distributed  throughout  the  islands  under  conditions  that  were  con- 
sidered favorable  to  the  station  and  to  the  recipients  alike.  Experi- 
ments are  in  progress  on  the  improvement  of  the  mangoes.  A  method 
of  grafting  that  has  proved  successful  in  Florida  will  be  tried,  and  it 
is  hoped  in  this  way  to  disseminate  some  of  the  more  valuable  vari- 
eties of  that  excellent  fruit.  The  possibilities  of  castor-bean  cultiva- 
tion have  been  looked  into  and  a  very  successful  castor-bean  planta- 
tion of  more  than  a  hundred  acres  is  reported  upon  one  of  the  islands. 
Further  investigations  will  be  given  this  subject.  A  considerable 
number  of  inquiries  were  received  concerning  the  growing  and  mar- 
keting of  peppers.  Information  on  this  subject  was  secured  and  fur- 
nished to  the  public  through  the  medium  of  the  local  press.  The 
growing  of  pineapples  for  canning  purposes  is  being  developed,  and 
the  advice  of  the  station  staff  on  this  as  well  as  many  other  topics 
have  been  eagerl}r  sought  and  freely  given. 

Visits  have  been  made  by  various  members  of  the  station  staff  to 
the  other  islands  of  the  group,  and  an  attempt  has  been  made  to  get 
in  touch  with  all  the  different  agricultural  communities.  A  special 
visit  was  made  to  the  island  of  Hawaii,  which  in  some  respects  contains 
the  most  diversified  agriculture  to  be  found  on  any  of  the  islands  of 
the  group. 

During  a  portion  of  the  year  the  agent  in  charge  made  an  investi- 
gation regarding  the  use  of  pumps  for  irrigation  purposes  in  the 
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Hawaiian  Islands.  These  islands  are  almost  wholly  without  large 
rivers  or  natural  surface  reservoirs,  and  the  rapid  slope  from  the  moun- 
tains to  the  sea  makes  the  construction  of  artificial  reservoirs  imprac- 
ticable except  in  a  few  favored  localities.  The  rainfall  of  different 
parts  of  the  islands  depends  upon  the  elevation  of  the  land  and  its 
relative  position,  so  that  nearly  every  island  has  a  distinct  wet  and 
dry  area.  On  the  wet  side  of  the  islands  cane  and  other  crops  are 
grown  to  a  considerable  extent,  but  the  most  productive  sugar-cane 
areas  are  on  the  so-called  dry  sides.  This  greater  production  is  due 
to  the  greater  fertility  of  the  soils  and  to  the  utilization  of  the  exten- 
sive stores  of  underground  water  through  the  medium  of  pumps. 
The  pumping  of  water  for  irrigation  purposes  has  in  all  probability 
reached  its  highest  development  in  the  Hawaiian  Islands,  and  immense 
irrigation  systems  have  been  constructed  and  maintained,  the  water 
for  which  is  pumped  from  considerable  depths.  A  study  was  made 
of  a  number  of  these  irrigation  plants  and  a  detailed  report  was  made 
to  the  chief  of  the  irrigation  investigations  of  this  Office  giving  the  cost 
of  construction,  maintenance,  capacity,  height  of  lift,  acreage  irri- 
gated, etc. 

The  first  farmers'  institute  ever  held  in  the  islands  was  held  at  the 
Wahiawa  colony,  on  Oahu,  January  25,  1902,  under  the  auspices  of 
the  officers  of  the  experiment  station.  The  attendance  at  this  meet- 
ing was  small,  but  a  beginning  was  made,  and  since  that  time  a  number 
of  similar  institutes  have  been  held  in  other  parts  of  the  islands  with 
constantly  increasing  interest  and  attendance.  A  regular  organization 
has  been  effected  and  a  successful  start  has  been  made  in  the  educa- 
tion of  the  Hawaiian  farmers  through  the  medium  of  the  farmers' 
institutes. 

A  bulletin  entitled  "Chickens  and  their  Diseases  in  Hawaii,"  by 
T.  F.  Sedgwick,  was  issued  as  Bulletin  No.  1  of  the  station  during  the 
year.  A  bulletin  on  taro  culture,  with  special  reference  to  the  rot 
affecting  this  plant,  has  been  prepared.  Other  bulletins  are  in  course 
of  preparation.- 

A  card  catalogue  mailing  list  was  begun  during  the  year  and  more 
than  500  names  have  already  been  listed  for  publications. 

The  present  organization  of  the  station  consists  of  the  special  agent 
in  charge,  Jared  G.  Smith,  who  has  general  oversight  of  all  matters 
relating  to  the  station  and  who  acts  as  special  disbursing  agent; 
T.  F.  Sedgwick,  agriculturist;  D.  L.  Van  Dine,  entomologist,  who  is 
making  a  study  of  the  injurious  insects  of  the  islands,  especially  of 
the  Japanese  beetle,  cutworms,  cane  borers,  etc.;  and  F.  E.  Confer, 
who  acts  as  farm  manager  and  who  has  given  considerable  attention 
to  the  subject  of  fiber  plants.     Laborers  are  hired  as  required. 

The  station  was  seriously  embarrassed  during  the  year  by  a  short- 
age of  funds.  Owing  to  the  heavy  drain  on  the  income  of  the  station 
for  permanent  improvements  and  equipment,  it  was  found  impossible 
to  complete  or  in  some  cases  to  continue  lines  of  investigation  which 
were  believed  to  be  of  great  importance.  Work  was  practically  at  a 
standstill  for  several  weeks.  The  appropriation  from  the  Federal 
Treasury  was  not  sufficient  to  carry  through  the  work  as  planned,  and 
a  bill  providing  for  the  appropriation  of  $5,000  by  the  Territorial  legis- 
lature failed  of  passage. 

There  is  a  wide  field  for  investigations  in  tropical  or  rather  insular 
agriculture  in  this  Territory.  The  problems  there  are  very  different 
from  those  on  the  mainland  because  of  the  extreme  localization. 
There  are  scarcely  two  places  on  any  of  the  islands  which  are  identi- 
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cal  in  soil,  temperature,  rainfall,  and  other  natural  conditions.  Every- 
thing depends  on  elevation  and  location  in  reference  to  the  prevailing 
winds,  that  is,  the  northeast  trade  winds.  There  are  a  number  of 
similar  regions,  but  no  two  are  alike.  The  land  is  not  of  synchronous 
formation,  but  is  progressive  from  the  northwest  to  the  southeast. 
On  every  island  consisting  of  more  than  one  volcanic  center  that 
portion  toward  the  west  is  the  more  ancient.  On  account  of  these 
differences  individual  investigations  on  such  subjects  as  the  testing 
of  varieties  and  the  introduction  of  new  crops  can  have  but  local 
value. 

The  presence  of  enormous  numbers  of  destructive  insects  is  one  of 
the  chief  obstacles  to  agriculture  in  Hawaii.  The  land  areas  are 
small  and  the  uniformity  of  seasonal  temperatures  presents  no  check 
to  the  development  of  insects  which  may  have  been  introduced  from 
continental  regions.  As  a  result  the  insects  speedily  lose  their  dis- 
tinctive habits.  Many  of  the  introduced  species  no  longer  have  a 
definite  life  period,  but  breed  at  all  seasons  and  are  practically  in 
continuous  existence  throughout  the  year,  swarm  following  swarm, 
with  no  intervening  period  when  the  land  is  free  from  their  ravages. 

There  are  a  number  of  serious  fungous  diseases  of  plants  which  require 
investigation,  both  because  of  the  local  losses  caused  by  them  and  on 
account  of  the  possibility  of  their  being  carried  to  other  parts  of  the 
islands.  The  work  on  the  taro  rot  and  the  Fusarium  disease  of  the 
potato  will  need  to  be  continued  for  several  years. 

There  are  many  problems  of  both  scientific  and  practical  interest 
which  require  the  services  of  a  chemist.  Soil  and  water  analyses,  the 
study  of  the  role  of  mineral  nutrients  in  plants  and  soils,  the  compo- 
sition of  Hawaiian  foods  and  feeding  material,  all  should  be  given 
attention.  Investigations  should  be  made  as  the  occasion  requires  of 
other  agricultural  products  which  may  lead  to  the  establishment  of 
local  industries  such  as  fiber  plants,  tans,  dyestuffs,  rubber,  vanilla, 
coffee,  tobacco,  silk,  fruits,  and  vegetables. 

For  the  coming  year  it  is  intended  to  build  a  three  or  four  room  cot- 
tage on  the  lower  portion  of  the  station  for  the  use  of  the  entomologist 
and  farm  superintendent.  The  land  inside  the  pasture  fence  is  in 
fine  condition,  clear  and  free  from  weeds,  and  it  is  intended  to  plant 
about  a  quarter  of  an  acre  to  Sumatra  tobacco,  testing  the  effect  of 
shade  on  the  quality  of  the  product.  A  portion  of  the  area  already 
cleared  on  this  part  of  the  station  will  be  devoted  to  plat  experiments. 
At  a  somewhat  higher  elevation  it  is  intended  to  plant  alfalfa,  sainfoin, 
and  other  leguminous  crops  for  forage,  and  a  few  rows  of  sisal  hemp 
will  be  planted.  The  station  is  now  growing  about  a  half  acre  of 
Manioc  or  cassava,  four  varieties  of  cotton,  hemp,  sorghum,  and  about 
a  thousand  grape  cuttings  representing  60  varieties  in  nursery  rows. 
These  should  be  set  out  in  a  permanent  plantation  later  in  the  year. 
A  greenhouse  covered  with  cheese  cloth  is  contemplated,  in  which  an 
attempt  will  be  made  to  grow  strawberries  and  table  grapes.  Straw- 
berries of  good  flavor  but  very  small  size  are  grown,  to  a  limited 
extent.  This  fruit  is  highly  prized,  and  it  is  very  desirable  that  some 
of  the  improved  and  better  shipping  varieties  should  be  introduced. 

It  is  planned  to  fence  a  considerably  greater  area  during  the  com- 
ing year,  to  enlarge  the  poultry  houses,  and  build  an  addition  to 
the  stable.  At  the  higher  elevation  of  the  station,  where  there  are 
now  about  200  fruit  trees,  500  pineapples,  and  a  small  vegetable  gar- 
den, it  is  intended  to  continue  these  plantings  and  to  undertake  the 
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cultivation  of  some  garden  vegetables,  such,  as  cauliflower,  celery,  peas, 
and  tomatoes. 

The  agriculturist  will  continue  his  potato  experiments  on  Maui  and 
his  field  trials  with  taro  at  Kalihi.  The  farm  manager  will  continue 
investigations  and  write  a  report  on  the  sisal  hemp.  The  entomolo- 
gist will  investigate  the  melon  fly,  poka  worm,  Japanese  beetle,  and 
cane  borer.  The  special  agent  in  charge  of  the  station  will  visit  as 
many  districts  as  possible  on  all  of  the  islands  to  get  in  touch  with 
the  people  and  their  needs,  and  the  farmers'  institute  work  will  be 
continued. 

Arrangements  have  been  partially  made  for  cooperative  work  with 
the  Bureaus  of  this  Department  in  the  study  of  soils,  tobacco,  fibers, 
insect  pests,  and  the  introduction  of  new  and  improved  varieties  of 
plants.  There  is  an  urgent  demand  for  experiments  with  coffee,  but 
as  yet  it  has  been  impossible  to  begin  investigations  in  this  line  on 
account  of  the  limited  resources  of  the  station. 

Considering  the  numerous  agricultural  problems  requiring  investi- 
gation in  the  Territory  of  Hawaii,  the  experiment  station  there  should, 
in  my  judgment,  receive  from  the  National  Treasury  as  large  an  annual 
stipend  as  is  granted  to  the  stations  organized  under  the  act  of  Con- 
gress of  1887  (Hatch  Act),  namely,  $15,000.  If  this  is  granted,  it  will 
be  possible  to  add  a  chemist  to  the  station  force,  to  increase  the  apj)ara- 
tus  and  other  equipment,  and  to  provide  for  the  printing  and  distribu- 
tion of  station  publications. 

Porto  Rico  Experiment  Station. 

The  second  appropriation  for  agricultural  investigations  in  Porto 
Rico  made  for  the  fiscal  year  ended  June  30,  1902,  was  $12,000,  and 
authorized  the  Secretary  of  Agriculture  to  "establish  and  maintain 
an  agricultural  experiment  station  in  Porto  Rico,  including  the  erec- 
tion of  buildings,  printing  (in  Porto  Rico),  illustration  and  distribu- 
tion of  reports  and  bulletins,  and  all  other  expenses  essential  to  the 
maintenance  of  said  station. "  As  the  amount  thus  appropriated  was 
not  sufficient  to  provide  for  the  purchase  of  land  for  the  permanent 
location  of  the  station,  the  work  during  the  past  jear  has  been  largely 
of  a  temporary  nature.  In  October,  1901,  30  acres  of  land  near  San 
Juan  and  a  building  for  office,  laboratory,  and  living  quarters  were 
leased  for  a  period  of  one  year.  A  temporary  barn  was  constructed 
for  the  shelter  of  animals  and  implements.  A  limited  amount  of 
machinery,  in  the  form  of  plows,  cultivators,  and  small  implements, 
were  either  purchased  or  donated  by  different  agricultural  implement 
houses  in  the  States.  The  necessary  office  supplies  and  fixtures  were 
secured,  and  experimental  work  was  at  once  taken  up.  A  portion  of 
the  land  was  cleared  of  weeds  and  some  brush,  the  drainage  system 
was  improved,  and  the  land  was  put  in  fairly  good  condition  for  crops. 
About  100  garden  and  field  crops  were  planted,  mostly  in  small  plats. 
Many  of  these  were  planted  at  different  dates  in  order  to  ascertain  the 
best  time  for  planting.  Many  were  repeatedly  planted,  because  they 
were  completely  destroyed  by  the  ravages  of  the  changa  or  other 
insects*.  With  a  considerable  number  the  effects  of  different  kinds  of 
commercial  fertilizers  were  tried,  usually  with  quite  marked  results. 
The  most  important  thing  that  these  experiments  brought  out  was 
the  very  poor  character  of  the  soil  on  which  these  crops  were  planted, 
for  almost  none  of  them  did  well  except  where  they  were  given  some 
form  of  commercial  fertilizer  or  barnyard  manure.     The  season  was 
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abnormal.  November,  December,  and  January  were  unusually  wet,  the 
total  rainfall  for  the  three  months  being  23.89  inches.  During  these 
three  months  there  were  only  seventeen  days  on  which  no  rain  fell. 
At  the  close  of  January  dry  weather  set  in,  and  during  the  month  of 
February  the  total  rainfall  was  less  than  one-half  inch,  while  for 
March  it  was  only  2.19  inches.  This  very  dry  spell  with  strong  trade 
winds  from  the  east  lasted  until  the  middle  of  April,  when  rains  set 
in  again,  and  during  May  and  June  the  total  rainfall  was  21.53 
inches. 

Insects  and  plant  diseases,  together  with  bad  climatic  conditions, 
and  the  impoverished  soil,  have  undoubtedly  been  responsible  in  a 
great  measure  for  the  lack  of  success  in  bringing  various  classes  of 
vegetables  and  field  crops  to  maturity.  Enough  has  been  done,  how- 
ever, to  show  that  certain  of  the  vegetables  which  are  common 
throughout  most  of  the  States  are  very  difficult  to  grow  successfully 
here,  while  others  may  be  grown  quite  successfully  if  given  the  proper 
soil  conditions  and  the  proper  methods  of  cultivation.  Of  the  field 
crops,  corn  and  kafir  corn  will  grow  very  well  and  mature  an  abun- 
dance of  seed.  Oats  produce  a  good  growth  of  straw,  but  fail  to  mature 
grain.  Rye  and  barley  are  practically  failures.  Several  varieties  of 
clover,  field  peas,  and  cowpeas  did  poorly,  but  the  indications  are  that 
peas,  cowpeas,  and  alfalfa  would  grow  here  under  favorable  conditions. 
Radishes,  lettuce,  beets,  turnips,  onions,  carrots,  parsley,  watermelons, 
squashes,  peas,  beans,  and  spinach  have  grown  fairly  well  when  the 
rainfall  has  not  been  excessive,  and  the  plants  have  been  fertilized. 
Tomatoes  and  potatoes  have  been  a  failure,  although  tried  several 
times,  because  of  a  bacterial  disease  which  has  completely  destroyed 
the  vines,  before  fruit  or  tubers  could  mature.  Sweet  corn  has  been 
tried  perhaps  ten  or  more  times  with  absolute  failure  even  when  given 
fertilizers.  Cucumbers  and  cantaloupes,  which  are  so  common  in  the 
States,  have  also  proven  failures,  largely  because  of  the  inability  of  the 
small  plants  to  withstand  the  attacks  of  insects  and  diseases. 

A  considerable  amount  of  coffee  seed  was  collected  from  the  best 
formed  and  sturdiest  trees  from  various  plantations  in  the  interior, 
and  was  planted  in  seed  beds  prepared  especially  for  the  purpose 
during  January.  The  seed  beds  were  protected  with  sheds  to  keep 
off  the  excessive  rainfall  as  well  as  the  greater  part  of  the  direct  sun- 
light. The  seed  came  up  well,  and  upward  of  30,000  fine  coffee  plants 
havebeen  secured.  These  have  nowbeen  transferred  to  thenurserybeds, 
similar  in  every  wTay  to  the  seed  beds,  except  that  the  plants  are  here 
given  more  room  in  which  to  develop.  Fertilizers  in  different  amounts 
and  kinds  have  been  applied  to  nearly  all  of  the  nursery  beds,  in 
order  to  give  rapid  growth  to  the  plants,  and  to  ascertain  what  kind 
and  in  what  amount  it  is  best  to  apply  fertilizers  for  this  purpose.  A 
portion  of  these  coffee  trees  will  be  used  for  planting  experimental 
plats,  while  others  will  be  distributed  to  representative  planters  in 
various  parts  of  the  island,  to  be  planted  and  cared  for  according  to 
the  instructions  which  will  be  issued  by  the  station.  Preliminary 
preparations  have  been  made  for  the  improvement  of  an  old  coffee 
grove,  but  the  actual  work  has  not  yet  been  commenced. 

The  station  entomologist  and  botanist  has  done  a  large  amount 
of  work  with  various  insects  and  plant  diseases,  and  has  commenced 
a  collection  of  the  flora  of  the  island,  giving  special  attention  to 
economic  plants.  He  now  has  approximately  275  species  in  the  her- 
barium, two-thirds  of  which  are  in  duplicate  and  of  about  one-third 
of  which  he  has  three  or  four  specimens,  which  can  be  used  for 
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exchange  if  so  desired.  He  has  also  begun  a  collection  of  economic 
insects.  Of  the  insects  detrimental  to  agriculture  in  the  island,  the 
mole  cricket,  known  as  the  changa,  ranks  first,  and  it  has  been  made 
a  subject  of  special  study.  Many  experiments  have  been  tried  to  pre- 
vent its  ravages  upon  nearly  all  classes  of  crops.  All  available  mate- 
rial in  reference  to  its  introduction  into  the  island  and  its  habits  have 
been  secured  from  planters  and  from  such  reports  as  have  given  mea- 
ger information  along  this  line.  Sufficient  material  has  already  been 
brought  together  to  make  a  bulletin  upon  the  subject,  which  will  be 
published  in  both  Spanish  and  English  for  distribution  in  Porto  Rico. 
Considerable  attention  has  also  been  given  to  the  combating  of  other 
insects  by  means  of  various  forms  of  insecticides.  The  bacterial  dis- 
eases affecting  the  tomatoes  and  a  disease  of  similar  nature  which  has 
caused  failure  in  potatoes  has  also  been  treated  with  Bordeaux  mix- 
ture, but  without  result. 

The  experiment  station,  in  cooperation  with  the  Bureau  of  Soils  of 
this  Department,  has  completed  the  field  work  of  a  soil  survey  embrac- 
ing about  350  square  miles  in  the  western  half  of  the  island.  This 
survey  includes  a  strip  10  miles  wide  extending  along  the  line  of  the 
military  road  from  Arecibo  to  Ponce.  It  extends  directly  across  the 
island,  from  the  north  shore  to  the  south  shore,  and  therefore  crosses 
all  of  the  geological  formations,  which,  for  the  most  part,  extend  east 
and  west  across  the  island.  The  manuscripts  and  map  resulting  from 
this  work  are  now  ready  for  the  printer  and  will  be  published  as  a 
part  of  the  field  operations  of  the  Bureau  of  Soils  for  the  present  fiscal 
year.  As  soon  as  the  Department  has  issued  this  publication  it  would 
be  well  for  the  experiment  station  to  have  the  report  translated  into 
Spanish  and  to  secure  an  additional  supply  of  maps  to  accompany  it 
for  distribution  throughout  the  island. 

The  station  staff  as  organized  during  the  year  consists  of  Frank  D. 
Gardner,  special  agent  in  charge;  O.  W.  Barrett,  entomologist  and 
botanist;  P.  A.  English,  farm  foreman,  and  C.  R.  Xewton,  clerk  and 
stenographer. 

A  bill  asking  the  insular  legislature  to  appropriate  sufficient  funds 
for  the  purchase  of  a  suitable  tract  of  land  for  the  permanent  use  of 
the  experiment  station  was  introduced  in  the  executive  council  in 
February,  1902.  It  passed  both  the  upper  and  lower  houses,  with 
practically  no  opposition,  and  an  appropriation  of  SI 5,000  was  made 
immediately  available  for  this  purpose.  Bids  were  advertised  for 
toward  the  close  of  March  and  were  closed  on  the  12th  of  May.  Dr. 
W.  H.  Evans,  of  this  Office,  was  sent  to  Porto  Rico  to  aid  in  the  selec- 
tion of  land  for  the  station.  The  result  of  these  negotiations  was  the 
purchase  of  approximately  230  acres  of  land  adjacent  to  the  city  of 
Mayaguez.  The  land  is  varied  in  character  and  welLlocated  with  ref- 
erence to  the  city.  It  gives  promise  of  making  a  very  desirable  site 
on  which  to  carry  out  the  objects  of  the  experiment  station.  The  build- 
ings consist  of  a  large  dwelling  house,  which  will  be  adequate  for  the 
accommodation  of  the  station  staff;  an  old  sugar  house,  which  has  been 
transformed  into  offices  and  laboratory  quarters;  stables  and  other 
outbuildings,  including  a  brick  kiln  and  the  usual  sheds,  which  will 
serve  for  implement  sheds.  Possession  of  this  property  was  not  secured 
until  a  few  days  before  the  close  of  the  fiscal  year,  but  these  few  da^vs 
were  well  improved  and  much  work  was  done  in  putting  buildings 
into  repair  and  cleaning  up  roadways,  fences,  and  ditches.  All  things 
considered,  the  work  of  the  year  may  be  considered  quite  successful, 
and  much  has  been  accomplished  with  the  limited  funds  at  our 
command. 
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PLANS   FOR   THE    FISCAL   YEAR   1903. 

The  buildings  already  on  the  station  land,  when  painted  and  repaired, 
will  meet  the  demands  of  the  station  in  this  direction  for  the  present. 
As  the  funds  of  the  station  will  not  permit  of  the  use  of  all  the  land 
for  experimental  purposes,  it  is  proposed  to  put  a  considerable  por- 
tion of  this  tract  into  grass  or  other  crops  which  will  yield  some  finan- 
cial return  through  the  maintenance  of  live  stock  or  in  other  ways. 

The  work  for  this  year  will  include  further  tests  of  both  field  and 
garden  crops.  It  seems  advisable  to  test  pretty  thoroughly  the  vari- 
ous kinds  of  leguminous  crops  which  give  promise  of  being  useful  in 
building  up  the  worn-out  soils  of  the  island.  Among  these  crops, 
alfalfa,  velvet  beans,  soy  beans,  and  perhaps  a  few  others  should  be 
tried.  Alfalfa  should  be  tried  for  the  purpose  of  furnishing  forage, 
and  also  as  a  crop  in  connection  with  coffee  planting,  where  it  is 
attempted  without  shade.  Some  deep-rooted  crop  will  be  needed  on 
the  steep  hillsides  in  order  to  keep  the  soil  from  washing  away.  In 
addition  to  the  two  principal  grasses  of  the  island,  namely,  malojilla 
and  guinea,  which  are  now  practically  the  only  ones  used  for  forage 
and  pasture,  others  should  be  tried,  especially  those  that  give  prom- 
ise of  furnishing  good  permanent  pasture  on  the  mountain  lands. 
Corn,  rice,  beans,  and  perhaps  a  few  root  crops  should  be  given  a  per- 
manent place  among  the  field  crops.  The  number  of  vegetables  will 
be  somewhat  reduced  and  confined  to  those  that  give  promise  of  the 
best  results. 

It  is  proposed  to  at  once  begin  the  work  of  planting  a  nursery  and 
also  orchards  of  all  the  principal  tropical  fruits  that  are  being  grown 
on  the  island,  as  well  as  promising  varieties  from  other  countries. 
Work  should  be  commenced  at  once  in  the  improvement  of  these  fruits 
by  grafting  and  selection. 

Coffee  experiments  have  been  well  begun,  and  it  is  proposed  to 
extend  them  by  securing  control  of  about  35  acres  of  the  estate  known 
as  "Carmelita,"  situated  about  10  miles  directly  north  of  the  city  of 
Ponce.  The  managers  of  this  large  estate  have  indicated  their  wil- 
lingness to  cooperate  with  the  station  in  this  enterprise.  To  begin 
with,  about  10  acres  of  an  old  grove  is  to  be  divided  into  as  many 
different  parcels,  each  one  to  be  treated  in  a  different  way.  Methods 
of  pruning,  cultivating,  shading,  and  application  of  fertilizers  will  be 
the  principal  features  of  this  experiment.  In  addition  to  this,  a  con- 
siderable number  of  the  new  coffee  plants  from  our  present  nursery 
beds  will  be  transferred  to  the  field,  some  with  and  some  without  shade, 
as  soon  as  they  are  large  enough  for  the  purpose.  With  these  plants 
also  different  methods  of  pruning,  cultivation,  etc.,  will  be  tried.  It 
is  also  proposed  to  assemble,  as  rapidly  as  possible,  the  principal 
varieties  of  coffee  known  to  the  world.  This  will  in  time  furnish  the 
means  for  cross  breeding  and  for  grafting,  both  of  which  will  be 
important  factors  in  coffee  improvement. 

Bulletins  describing  the  objects  and  aims  of  the  experiment  station 
and  giving  the  results  of  the  investigations  already  made  on  the 
changa  are  being  prepared  and  will  be  issued  at  an  early  day.  It  is 
hoped  that  at  least  two  other  bulletins  can  be  published  during  the 
current  fiscal  year.  There  will  also  be  continued  effort  made  to  bring 
the  station  into  close  touch  with  the  agricultural  people  of  the  island 
through  the  visits  of  the  station  officers  to  different  localities,  addresses 
at  farmers'  meetings,  correspondence,  etc. 
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NEEDS   OF   THE   STATION. 

It  is  important  that  the  Porto  Rico  station  should  undertake  experi- 
ments with  live  stock,  but  it  will  not  be  possible  to  do  much  in  this 
direction  unless  the  resources  of  the  station  are  increased.  Addi- 
tional funds  will  be  required  for  the  employment  of  a  competent  live- 
stock expert,  the  purchase  of  animals,  and  the  general  expenses  of 
feeding  experiments.  In  order  to  effectively  conduct  experiments 
with  fruits  a  horticulturist  should  be  added  to  the  station  staff. 

Now  that  the  Porto  Rico  station  is  permanently  located,  it  should, 
in  my  judgment,  receive  the  same  financial  support  from  the  National 
Treasury  as  is  given  to  the  stations  organized  under  the  act  of  Con- 
gress of  March  2,  1887.  Considering  the  large  population  to  be  main- 
tained by  agriculture  in  Porto  Rico,  every  effort  should  be  made  to 
deA^elop  the  agricultural  resources  of  the  island.  The  station  will  be 
called  upon  to  aid  in  the  solution  of  a  great  variety  of  problems.  The 
range  and  effectiveness  of  its  work  will  necessarily  be  limited  by  the 
funds  at  its  command.  When  the  nation  does  as  much  for  the  Porto 
Rico  station  as  for  stations  in  the  other  States  and  Territories,  there 
will  still  be  need  for  additional  financial  assistance  from  the  insular 
government.  The  cordial  support  which  has  been  given  the  station 
by  the  government  and  the  substantial  grant  of  money  voted  by  the 
insular  legislature  for  the  purchase  of  land  for  the  station  have  given 
evidence  that  the  people  and  government  of  Porto  Rico  appreciate  the 
importance  of  this  enterprise  and  are  willing  to  supplement  the  efforts 
of  the  National  Government  in  this  direction.  As  the  work  of  the 
station  develops,  additional  buildings  and  equipment  will  be  needed, 
and  it  is  confidently  expected  that  these  requirements  will  be  met  by 
the  local  legislature. 

jSTutrition  Investigations. 

The  investigations  on  the  food  and  nutrition  of  man,  carried  on  in 
different  parts  of  the  country,  have  been  continued  during  the  past 
year,  with  Prof.  AY.  O.  Atwater  as  special  agent  in  charge.  The  head- 
quarters for  these  investigations  have  remained  at  Middletown,  Conn., 
where  the  work  is  carried  on  in  cooperation  with  Wesleyan  University 
and  the  Storrs  Experiment  Station.  Dr.  C.  F.  Langworthy  has  had 
charge  of  the  work  performed  in  the  "Washington  office  in  connection 
with  these  investigations. 

The  appropriation  for  nutrition  investigations  for  the  fiscal  year 
ended  June  30,  1902,  was  820,000,  an  increase  of  S2,500  over  that  of  the 
preceding  year.  The  increasing  recognition  of  the  importance  of 
these  investigations,  as  knowledge  concerning  them  becomes  more 
widely  spread  and  the  general  public  understands  them  more  fully,  is 
especially  gratifying. 

The  investigations  are  carried  on  in  different  parts  of  the  country. 
With  the  aid  of  the  increased  appropriation  of  the  past  year  it  has 
been  possible  to  undertake  work  in  some  new  regions.  According  to 
the  policy  which  experience  has  shown  to  be  most  effective,  the  work 
has  been  done  largely  in  cooperation  with  experiment  stations,  agri- 
cultural colleges,  and  universities,  some  of  the  leading  institutions  in 
the  country  being  included  in  the  list.  By  this  cooperative  method 
of  conducting  the  investigations  in  different  localities  the  work  is 
given  a  broader  scope  and  a  wider  influence  than  could  otherwise  be 
obtained  by  the  expenditure  of  the  amount  of  funds  appropriated  for 
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the  work,  since  usually  the  cooperating  institutions  give  considerable 
assistance  in  the  way  of  the  services  of  skilled  investigators,  as  well 
as  laboratory  supplies  and  facilities. 

Following  is  a  list  of  the  cooperators  during  the  year,  and  of  the 
institutions  with  which  they  are  connected : 

Maine:  State  University  and  Experiment  Station,  Prof.  C.  D.  Woods  and  asso- 
ciates. 

Massachusetts:  Harvard  University,  Dr.  E.  A.  Darling,  Mr.  Edward  Mallinck- 
rodt,  jr. 

Connecticut:  Wesleyan  University  and  Storrs  Experiment  Station,  Prof.  W.  O. 
At  water  and  associates. 

New  York:  Colnmbia  University,  Dr.  H.  C.  Sherman. 

Tennessee:  State  University,  Prof.  C.  E.  Wait  and  associates. 

Illinois:  State  University,  Prof.  H.  S.  Grindley. 

Minnesota:  Agricultural  College  of  the  State  University.  Prof.  Harry  Snyder. 

California:  Agricultural  Experiment  Station  of  the  State  University,  Prof. 
M.  E.  Jaffa. 

Vermont:  Agricultural  Experiment  Station  of  the  Universitv  of  Vermont,  Prof. 
J.  L.  Hills. 

Georgia:  State  College  of  Agriculture  and  Mechanic  Arts,  Dr.  H.  C.  White. 

GENERAL    PURPOSE   AND   PLAN    OF    THE   INVESTIGATIONS. 

The  nutrition  investigations  the  past  year  may  be  divided  into  four 
general  classes:  (1)  Dietary  studies;  (2)  digestion  experiments;  (3) 
cooking  experiments;  and,  (4)  metabolism  experiments. 

The  dietary  studies  have  been  conducted  in  various  parts  of  the 
United  States  and  have  included  the  study  of  the  diet  of  people  of 
varying  ages  and  occupations  under  different  conditions.  Thej^  fur- 
nish a  large  amount  of  data  as  to  the  actual  food  habits  of  persons  in 
different  parts  of  the  country,  give  opportunity  for  comparison  with 
the  data  obtained  in  other  countries,  and  aid  in  establishing  general 
nutrition  standards. 

The  digestion  experiments  have  also  been  conducted  in  different 
parts  of  the  country  under  widely  varying  conditions.  By  means  of 
these  experiments,  the  digestibility  of  various  classes  of  food  mate- 
rials, such  as  meats,  cereals,  legumes,  fruits,  nuts,  etc.,  is  studied, 
and  data  are  obtained  as  to  the  amount  of  the  food  material  consumed 
which  is  made  available  for  use  in  the  human  body. 

The  cooking  experiments  have  been  made  with  meat  and  have 
included  the  study  of  the  effects  of  different  methods  of  cooking  upon 
meat  of  different  kinds  and  cuts  with  reference  to  composition,  digesti- 
bility, nutritive  value,  and  pecuniary  economy. 

The  metabolism  experiments  have  been  conducted  mostly  at  Mid- 
dletown,  Conn.,  with  the  aid  of  the  respiration  calorimeter.  In  these 
experiments  the  income  and  outgo  of  the  body  (both  matter  and 
energy)  were  carefully  observed  and  measured  under  different  con- 
ditions of  rest  and  work.  The  questions  especially  considered  this 
year  were  (1)  the  relation  between  muscular  work  and  the  metabolism 
of  nitrogen  and  (2)  the  relative  efficiency  of  fats  and  carbohj^drates  in 
the  diet  for  severe  muscular  work.  The  results  obtained  have  been 
unusually  interesting  and  valuable. 

All  these  experiments  include  a  large  amount  of  analytical  work,  as 
well  as  the  determination  of  a  considerable  number  of  heats  of  com- 
bustion by  means  of  the  bomb  calorimeter. 

Considerable  editorial  work  is  required  to  put  the  results  of  the 
investigations  in  form  for  publication  as  either  technical  or  popular 
bulletins,  and,  as  would  be  expected,  the  increase  in  the  amount  of 
investigation  has  also  resulted  in  an  increase  in  the  editorial  work. 
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The  investigations  planned  for  the  year  have  been  completed  and 
for  the  most  part  the  reports  of  the  results  have  been  received.  These 
reports  will  be  prepared  for  publication  as  rapidly  as  possible. 

THE   WORK  AT   DIFFERENT  PLACES. 

During  the  past  year  the  work  of  the  Washington  office  in  connection 
with  the  nutrition  investigations  has  included  a  general  supervision  of 
the  plans  and  expenditures,  editorial  work  in  the  preparation  of  bulle- 
tins and  in  perfecting  the  details  of  reports  of  investigations,  the  col- 
lection and  compilation  of  the  results  of  nutrition  investigations  not 
generally  available,  the  collection  of  bibliographical  data  and  the 
abstracting  of  the  current  literature  on  nutrition — partly  for  publica- 
tion in  the  Experiment  Station  Record,  the  conducting  of  a  large 
correspondence  growing  out  of  nutrition  investigations,  and  the  dis- 
tribution of  publications  on  this  subject. 

The  work  in  Middletown,  Conn.,  at  the  office  of  Prof.  W.  O.  Atwater, 
special  agent  in  charge  of  nutrition  investigations,  has  included  the 
planning  and  direct  supervision  of  these  investigations  in  different 
parts  of  the  country,  the  conducting  of  special  investigations  with 
the  respiration  and  bomb  calorimeter,  the  compilation  of  results  of 
nutrition  investigations  in  this  country  and  abroad,  correspondence 
relating  to  these  investigations,  and  administrative  work. 

The  special  investigations  at  Middletown  were  under  the  more 
immediate  charge  of  Dr.  F.  G.  Benedict,  and  as  heretofore  were  carried 
out  in  cooperation  with  the  Storrs  Experiment  Station  and  with  Wes- 
ley an  University.  They  include  routine  and  special  analytical  work 
and  metabolism  experiments,  which  also  comprise  digestion  experi- 
ments and  an  experimental  study  of  methods  of  determining  water 
in  food  samples.  Attention  has  also  been  given  to  the  improvement 
of  the  respiration  calorimeter  and  other  apparatus  and  methods  of 
experimenting. 

The  principal  objects  of  the  investigations  with  the  respiration 
calorimeter  were  the  study  of  the  relative  efficiency  of  fats  and  carbo- 
hydrates as  sources  of  energy  for  the  performance  of  muscular  work. 
The  observations  included  also  the  amount  of  heat  liberated  by  the 
body  during  the  period  of  digestive  inactivity  as  compared  with  that 
in  the  period  when  digestion  is  taking  place,  the  metabolism  of  nitro- 
gen during  fasting,  and  the  variations  of  body  temperature  under 
different  conditions. 

Two  series  of  experiments  were  carried  on  during  the  year.  The 
first,  of  six  days'  duration,  comprised  a  work  experiment  of  three 
days  with  a  diet  containing  a  large  quantity  of  carbohydrates,  and  a 
fasting  experiment  of  two  days,  in  which  the  subject  remained  as 
quiet  as  possible  within  the  respiration  chamber.  On  the  day  between 
these  two  experiments  the  subject  ate  part  of  a  day's  rations  and 
remained  quiet.  The  second  series  of  experiments  covered  a  period  of 
ten  days.  The  purpose  was  to  compare  the  values  of  fats  and  carbo- 
hydrates as  sources  of  energy  for  the  performance  of  muscular  work. 
On  the  last  day  of  this  series  the  subject  performed  an  unusual  amount 
of  work,  sleeping  only  two  hours  out  of  the  twenty-four.  It  is  believed 
that  the  data  furnished  by  these  two  series  of  experiments  are 
especially  interesting. 

Several  of  the  so-called  "  check"  experiments  for  testing  the  accu- 
racy of  the  apparatus  by  burning  alcohol  within  the  chamber  were 
made  during  the  year.  These  are  believed  to  be  in  several  respects 
the  most  valuable  of  such  check  experiments  thus  far  carried  on. 
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In  connection  with  the  respiration  calorimeter,  a  number  of  very 
important  changes  have  been  made.  Early  in  the  fall  of  1901  plans 
were  drawn  for  rebuilding  the  wooden  portion  of  the  calorimeter  proper, 
with  a  view  to  securing  more  perfect  insulation,  easier  control  of  the 
heating  and  cooling  devices,  and  accessibility  of  the  interior  parts. 
As  remodeled  the  exterior  wooden  walls  were  diminished  in  size  and 
number,  and  altogether  the  system  is  much  less  cumbersome  than 
before.  The  apparatus  is  now  constructed  so  that  it  can  be  entirely 
taken  apart,  the  copper  box  rolled  out  on  two  tracks,  and  both  the 
inside  and  the  outside  of  the  respiration  chamber  made  very  accessi- 
ble. This  has  already  proven  of  great  value  in  making  alterations 
either  in  the  thermal  junctions  or  heating  and  cooling  systems. 
Entirely  new  arrangements  for  the  heating  and  cooling  circuits  have 
been  installed,  including  a  new  form  of  rheostat  for  varying  the  intensity 
of  the  electric  current  passing  through  the  heating  wires.  An  espe- 
cially effective  piece  of  apparatus  is  the  new  form  of  switch  devised 
by  the  mechanician,  Mr.  S.  C.  Dinsmore.  This  switch  simplifies 
greatly  the  observations  on  the  thermo-electric  systems,  and  thus 
increases  their  rapidity  and  accuracy.  It  was  used  in  the  experiments 
of  the  year  1901-1902. 

A  number  of  minor  changes  have  also  been  made  in  the  general 
manipulation  of  the  apparatus. 

Inasmuch  as  the  method  generally  employed  for  determining  water 
in  food  samples  is  defective,  a  special  investigation  was  conducted  to 
determine  if  possible  a  satisfactory  method  for  removing  water  from 
substances  without  causing  any  disintegration  of  the  chemical  mole- 
cules of  the  ingredients  of  the  food.  This  was  a  continuation  of  some 
work  undertaken  a  number  of  years  ago.  The  most  satisfactory 
results  were  obtained  by  use  of  a  vacuum  desiccator.  A  description 
of  a  simple  method  for  obtaining  a  very  satisfactory  vacuum  was 
published  in  the  American  Chemical  Journal  for  May,  1902. 

A  large  amount  of  editorial  work  has  been  necessary  to  prepare  the 
reports  of  the  collaborators  in  different  parts  of  the  country  for  pub- 
lication. In  every  case  the  figures  furnished  have  been  verified  to 
guard  against  the  possibility  of  error,  the  literature  of  the  subject  has 
been  reviewed,  and  text  has  been  amplified  and  edited  as  seemed 
expedient. 

A  considerable  amount  of  work  has  been  done  in  collating  and 
abstracting  the  results  of  the  work  of  other  investigators  and  putting 
the  material  in  form  for  future  publication.  For  the  administrative 
work  centered  at  the  Middletown  office  and  the  correspondence 
regarding  the  nutrition  investigations,  as  well  as  the  clerical  labor 
required  in  calculating  and  editing  the  results  of  the  metabolism  exper- 
iments and  other  investigations,  a  considerable  force  is  needed. 

Prof.  C.  D.  Woods,  of  the  University  of  Maine,  at  Orono,  has  studied 
the  digestibility  and  nutritive  value  of  flour.  •  During  the  past  two 
years  he  has  made  33  digestion  experiments  with  bread  made  from 
different  grades  of  wheat  flour  from  the  same  lots  of  wheat.  In  con- 
nection with  his  work  Professor  Woods  has  also  made  an  extended 
study  of  methods  of  investigation,  including  the  separation  of  feces. 
In  addition  to  the  digestion  experiments  Professor  Woods  has  made 
4  dietary  studies  with  lumbermen.  These  men  performed  severe 
work  under  unusual  conditions.  It  is  believed  the  results  of  the 
studies  will  be  of  interest  in  the  study  of  the  relation  of  diet  to  mus- 
cular work. 

Prof.  Harry  Snyder,  of  the  University  of  Minnesota,  at  Minneap- 
olis, has  made  investigations  along  the  same  lines  as  those  followed 
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by  Professor  Woods  with  flour  of  different  grades  ground  from  soft 
wheat,  using  the  same  samples  as  those  worked  upon  during  the  year 
1901-1902  by  Professor  Woods.  In  connection  with  these  investiga- 
tions Professor  Snyder  conducted  15  digestion  and  nitrogen  metabo- 
lism experiments  with  men  on  bread  made  from  the  different  grades 
of  flour  eaten  with  milk.  As  was  the  case  with  flours  ground  from 
hard  wheat,  it  appeared  from  the  work  of  both  Professor  Snyder  and 
Professor  Woods  that  the  bread  made  from  fine  patent  flour  was  more 
digestible  than  that  made  from  the  Graham  and  the  whole-wheat 
flour,  though  the  last  two  contain  slightly  more  protein  and  have  a 
slightly  greater  energy  value. 

The  results  agree  with  those  of  former  years  in  showing  that  the  fine 
grades  of  flour  are  equal  in  nutritive  value  to  the  coarser  grades,  the 
slightly  smaller  amount  of  nutrients  of  the  former  being  compensated 
for  by  the  superior  digestibility  which  is  due  to  finer  granulation. 
Professor  Woods's  and  Professor  Snyder's  experiments  are  of  especial 
interest,  since  they  furnish  a  large  amount  of  very  accurate  informa- 
tion regarding  a  question  which  has  been  under  discussion  for  many 
years,  namely,  the  nutritive  value  of  different  sorts  of  wheat  flour. 
Many  experiments  had  been  previously  made  on  this  subject  by  inves- 
tigators in  this  country  and  Europe,  but  the  question  was  not  definitely 
settled,  perhaps  owing  to  the  fact  that  earlier  investigators  seldom  if 
ever  used  flours  ground  from  the  same  lot  of  wheat.  It  was,  there- 
fore, unfair  to  assume  that  the  differences  in  digestibility  observed 
were  due  entirely  to  the  character  of  the  flour,  since  flours  of  the  same 
grade  have  been  found  to  vary  as  much  in  composition  as  the  average 
values  for  different  grades. 

It  has  also  been  found  by  Professors  Woods  and  Snyder  that  some  of 
the  lower  grades  of  flour  which  are  not  of  a  fine  white  color,  and  hence 
are  not  favorites  in  the  household,  yield  a  bread  which  contains  more 
protein  than  the  coarse  flours,  like  Graham  and  whole-wheat  flour, 
and  that  this  bread  is  also  quite  thoroughly  digested.  As  these 
flours  are  cheap,  they  are  worthy  of  more  attention  than  they  have 
received,  where  economy  is  a  matter  of  importance. 

The  experiments,  as  a  whole,  furnish  additional  proof,  if  such  were 
needed,  of  the  high  nutritive  value  of  wheat  flour  of  all  grades,  both 
in  proportion  to  its  bulk  and  in  proportion  to  its  cost.  It  has  been 
found  that  flours  of  all  grades  are  very  thoroughly  assimilated,  and 
furnish  in  an  economical  form  the  nutrients  required  for  the  building 
and  repair  of  body  tissue  and  the  energy  necessary  for  muscular 
work.  The  wheat  crop  is  one  of  the  most  important  of  American 
agricultural  products,  and  it  is  believed  that  these  experiments,  and 
others  which  are  planned  for,  will  serve  a  useful  purpose  in  calling 
the  attention  of  the  public  at  large  to  the  great  value  of  wheat  prod- 
ucts in  the  diet  and  to  the  comparative  value  of  different  sorts  of  flour. 

At  the  University  of  Illinois,  Prof.  H.  S.  Grindley  has  continued 
his  investigations  on  t»he  losses  involved  in  cooking  meat  of  different 
kinds  and  cuts  and  the  comparative  digestibility  of  meats  so  prepared, 
as  determined  by  natural  digestion  experiments  with  man  and  by 
artificial  digestion  experiments  under  conditions  designed  to  approxi- 
mate those  which  obtain  in  the  body.  This  work  has  included  19 
cooking  experiments,  14  digestion  experiments  with  man,  and  30  arti- 
ficial digestion  experiments.  In  connection  with  the  investigation, 
much  time  has  necessarily  been  devoted  to  a  study  of  experimental 
methods  and  to  analysis  of  different  food  and  excretory  products. 
The  analytical  work  has  included  determinations  of  heats  of  combus- 
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tion.  Professor  Grindley's  investigation  has  shown  that  meat  loses 
in  weight  when  cooked,  the  principal  material  lost  being  water,  though 
some  fat  is  also  lost  and  a  small  amount  of  nitrogenous  material  and 
mineral  matter.  The  losses  in  weight  vary  with  different  methods  of 
cooking,  as  well  as  with  the  fat  contents ;  but  if  the  material  removed 
is  utilized  in  the  form  of  gravy  or  soup  it  is  evident,  from  the  stand- 
point of  food  economy,  that  there  need  be  no  waste  of  nutritive  mate- 
rial. It  is  commonly  believed  that  fried  meats  are  less  digestible  than 
boiled  or  roast  meat.  In  these  experiments  it  has  been  found  that 
there  are  small  differences  in  the  completeness  of  digestion,  but 
additional  experiments  are  needed  before  the  comparative  digesti- 
bility of  meat  cooked  in  different  ways  can  be  definitely  known.  The 
same  statement  applies  to  the  comparative  digestibility  of  different 
sorts  of  meat. 

At  the  University  of  California,  at  Berkeley,  Prof.  M.  E.  Jaffa  has 
continued  his  special  investigations  of  the  nutritive  value  of  fruit  and 
nuts.  Seven  dietary  studies  have  been  made  with  fruitarians  con- 
suming a  diet  of  these  materials  eaten  raw.  Thirty-two  digestion 
experiments  have  been  made  also  to  learn  the  thoroughness  with 
which  fruit  and  nuts  are  assimilated.  Two  of  the  subjects  Avere  old 
men  who  had  been  accustomed  for  a  long  time  to  a  vegetarian  diet; 
the  others  were  healthy  young  men  who  had  been  accustomed  to  a 
regular  mixed  diet.  The  rations  studied  consisted  of  single  fruits  and 
combination  of  fruits  and  nuts.  In  conducting  the  experiments  with 
subjects  who  were  used  to  a  mixed  diet  especial  attention  was  paid 
to  the  transition  from  ordinary  diet  to  vegetarian  diet  in  order  that 
the  conditions  of  the  experiment  might  be  regular.  In  all  the  diges- 
tion experiments  the  metabolism  of  nitrogen  was  also  studied.  The 
fruitarians  appeared  in  good  health,  although  their  diet  furnished 
considerably  less  protein  and  energy  than  the  food  of  the  average 
American.  The  studies  of  the  dietetic  value  of  fruits  have  aroused 
much  local  interest  in  California.  They  are  of  special  interest  in 
view  of  the  fact  that  fruits  are  regarded  by  many  persons  as  food  acces- 
sories rather  than  actual  sources  of  nutriment  and  are  consumed  to 
please  the  palate  rather  than  for  the  nutritive  material  which  they 
contaiji,  although  the  fact  is  perhaps  also  generally  recognized  that 
they  supply  the  body  with  salts,  acids,  etc.,  valuable  from  an  hygienic 
standpoint.  Professor  Jaffa's  experiments  emphasize  the  fact  that 
fruits  and  nuts  may  be  an  important  source  of  nutritive  material, 
although  the  fresh  fruits  do  not  furnish  large  amounts  in  proportion  to 
their  bulk,  containing  as  they  do  comparatively  large  percentages  of 
water.  In  dried  fruits  which  have  been  concentrated  by  evaporation 
the  percentages  of  nutritive  material,  especially  carboh37drates,  are 
fairly  high  in  proportion  to  the  bulk.  So  far  the  investigations  have 
not  taken  into  account  such  fruit  food  products  as  jams, -jellies,  and 
marmalades,  which,  judged  by  their  composition,  may  furnish  the 
body  with  a  considerable  amount  of  nutritive  material.  Although  the 
investigations  are  not  yet  sufficient  in  extent  for  final  deductions,  it 
may  be  said  that  those  already  conducted  have  furnished  a  demonstra- 
tion of  the  nutritive  value  of  fruits  and  nuts  and  shown  that  they  may 
furnish  a  comparatively  large  proportion  of  a  nutritious  diet  for  those 
who  desire  to  use  them  thus. 

At  Harvard  University,  Cambridge,  Mass.,  Mr.  Edw.  Mallinckrodt, 
with  the  cooperation  of  Professor  Sanger,  in  1900  carried  on  dietary 
studies  with  10  students.  Some  of  them  were  obliged  to  live  very 
economically.     Some  editorial  work  has  been  done  upon  the  report  of 
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these  investigations  by  Mr.  Mallinckrodt  during  the  past  year.  These 
investigations  were  carried  on  under  the  general  supervision  of  Pro- 
fessor Atwater. 

Several  years  ago  Miss  Amelia  Shapleigh,  under  the  supervision  of 
Mrs.  E.  H.  Richards,  now  of  the  Boston  Institute  of  Technology,  carried 
on  an  extended  series  of  dietary  studies  with  the  families  of  working- 
men.  This  material,  which  was  never  published  in  detail,  has  been 
furnished  to  this  Office  and  has  been  edited  during  the  past  year,  with 
the  cooperation  of  Mrs.  Richards,  and  is  practically  ready  for  publica- 
tion. The  report  will  also  include  the  results  of  dietary  studies  made 
in  1901-1902  at  the  Boston  School  of  Housekeeping.  The  work  carried 
on  by  Miss  Shapleigh  and  Mrs.  Richards  is  of  interest  in  itself  and 
useful  for  purposes  of  coniparison,  especially  in  fixing  upon  dietary 
standards. 

At  the  University  of  Vermont,  located  at  Burlington,  Prof.  J.  L. 
Hills  has  carried  on  5  dietary  studies,  one  with  the  family  of  a  pro- 
fessional man  and  the  others  with  farmers'  families.  The  investiga- 
tion necessitated  a  large  number  of  analyses. 

Prof.  C.  E.  Wait,  of  the  University  of  Tennessee,  at  Knoxville,  has 
carried  on  -i  dietary  studies  with  white  families  in  poor  circumstances 
and  10  natural  digestion  experiments  with  men  on  a  diet  consisting 
principally  of  legumes.  The  work  is  in  continuation  of  earlier  inves- 
tigations along  the  same  lines.  The  dietary  studies  furnish  informa- 
tion regarding  the  food  habits  of  a  portion  of  the  population  of  this 
country  of  which  little  has  been  definitely  known,  and  are  also  useful 
for  purposes  of  comparison  and  in  a  consideration  of  the  problem  of 
the  food  of  man  in  relation  to  the  production  of  useful  work.  The 
digestion  experiments  with  dried  legumes  furnish  information  regard- 
ing the  thoroughness  of  assimilation  of  these  materials,  which  are 
directly  comparable  with  meat  as  regards  the  proportion  of  protein 
they  can  furnish  the  body.  The  importance  of  dried  legumes  (peas, 
beans,  lentils,  etc.)  has  been  recognized  since  earliest  times.  The 
importance  of  some  knowledge  of  the  thoroughness  with  which  these 
materials  are  assimilated  and  the  comparative  nutritive  value  of  dif- 
ferent sorts  of  legumes  is  obvious.  Very  little  definite  information  of 
this  sort  was  available  when  the  investigations  were  begun. 

Dr.  H.  C.  White,  president  of  the  Georgia  State  College  of  Agricul- 
ture and  Mechanic  Arts,  at  Athens,  has  begun  nutrition  investigations 
with  special  reference  to  securing  information  regarding  local  food 
habits  and  food  conditions.  One  30-day  dietary  study  in  the  students' 
mess  hall  has  been  completed  and  additional  investigations  are 
planned  for. 

At  Columbia  University,  New  York  City,  Dr.  H.  C.  Sherman  has 
continued  his  investigation  of  the  comparative  metabolism  of  nitrogen, 
sulphur,  and  phosphorus,  the  work  necessitating  considerable  study 
of  methods  and  a  large  number  of  analyses.  The  results  obtained 
have  been  edited  and  are  practically  ready  for  publication.  These 
experiments,  though  quite  technical,  have  an  important  bearing  on 
nutrition,  one  of  the  objects  being  to  furnish  information  on  the  pro- 
teids  which  are  actually  metabolized  in  the  body  and  the  length  of 
time  which  must  elapse  before  the  excretion  of  the  cleavage  products  of 
proteids  consumed  at  any  given  time.  Closely  connected  with  this  is 
the  question  of  the  comparative  nutritive  value  of  different  proteids 
of  animal  and  vegetable  organisms.  In  this  report  is  included  a  review 
of  the  general  literature  of  the  subject  studied. 

In  a  number  of  instances  there  has  been  cooperation  with  institu- 
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tions  or  individuals  to  the  extent  of  rendering  assistance  or  in  an 
advisory  capacity,  chiefly  through  the  special  agent  in  charge.  For 
purposes  of  comparison,  some  analytical  work  has  been  carried  on  at 
Middletown  with  bone  proteids  and  other  animal  proteids  at  the  request 
of  Prof.  W.  J.  Gies,  of  the  College  of  Physicians  and  Surgeons,  New 
York. 

In  former  reports  no  mention  has  been  made  of  the  fact  that  dietary 
schedules  and  other  information  regarding  the  conducting  of  experi- 
ments and  nutrition  investigations  was  furnished  to  Dr.  J.  C.  Dunlop 
and  Dr.  D.  N.  Patton  and  his  collaborators,  all  of  Edinburgh,  Scot- 
land. Dr.  Dunlop  used  this  material  in  the  investigation  included 
in  his  report  on  "Prison  dietaries,"  prepared  for  the  "Prison  Com- 
mission for  Scotland,"  and  Dr.  Patton  and  his  collaborators  made  a 
similar  use  of  material  in  "A  study  of  the  diet  of  the  laboring  classes 
in  Edinburgh,"  which  was  carried  out  under  the  auspices  of  the  town 
council  of  the  city  of  Edinburgh. 

Dietary  schedules  and  information  regarding  the  carrying  on  of 
nutrition  investigations  was  also  furnished  to  B.  S.  Rowntree,  of 
York,  England,  and  used  by  him  in  carrying  on  the  dietary  studies 
of  poor  families  reported  in  his  recently  published  volume,  "Poverty, 
a  study  of  town  life."  During  the  past  year  Dr.  P.  Smolenski,  of  St. 
Petersburg,  Russia,  has  prepared  a  summary  of  all  the  nutrition  pub- 
lications of  the  Office  of  Experiment  Stations,  as  well  as  a  history  of 
this  work.  This  was  published  by  the  ministry  of  interior  of  the 
Russian  Government.  Instances  like  the  above  are  noteworthy,  since 
they  show  the  interest  manifested  by  scientists  at  home  and  abroad 
in  the  nutrition  work  of  the  Department. 

In  furthering  the  interests  of  the  nutrition  investigations,  Professor 
Atwater  has  attended  a  number  of  conferences  and  has  delivered  a 
number  of  lectures  before  educational  institutions  and  learned  socie- 
ties, etc.     The  following  should  be  mentioned : 

Lake  Placid  Conference  on  Home  Economics,  July  1, 1901 ;  The  First 
Cuban  Conference  of  Charities  and  Correction,  Havana,  Cuba,  March, 
1902;  The  Federation  of  Women's  Clubs,  Buffalo,  N.  Y. ;  The  Georgia 
State  College  of  Agriculture  and  Mechanic  Arts,  Athens,  Ga. ;  State 
Normal  School  of  Lucy  Cobb  Institute;  Hartford  Medical  Society; 
Medical  State  Science  Teachers'  Association ;  New  York  Section  of 
American  Chemical  Society;  University  Club,  Providence,  R.  I. 

In  every  case  lectures  have  been  delivered  upon  some  topic  connected 
with  the  Department  nutrition  investigations  or  closely  related  inves- 
tigations. These  visits,  which  were  generally  made  at  the  invitation 
of  the  institution  or  society  visited,  are  mentioned  as  one  of  the  indi- 
cations of  the  widespread  interest  felt  in  the  nutrition  investigations 
by  teachers,  physicians,  scientists,  persons  engaged  in  philanthropic 
enterprises,  and  others. 

Closely  connected  with  the  nutrition  investigations,  though  not 
directly  a  part  of  them,  may  be  mentioned  the  summer  school  of  nutri- 
tion and  bacteriology,  which  was  held  at  Wesleyan  University,  Mid- 
dletown, Conn.,  in  July,  1902,  and  in  which  several  of  the  officers  of 
this  Department  took  part.  This  school  was  attended  by  students 
from  different  regions,  a  considerable  number  of  whom  are  teachers 
of  domestic  science,  and  others  who  have  engaged  to  a  greater  or  less 
extent  in  the  teaching  of  nutrition,  chemistry,  or  bacteriology  in  the 
agricultural  colleges  and  other  institutions.  The  school  was  thus  an 
effective  agency  for  the  dissemination  of  information  regarding  the 
nutrition  investigations  of  this  Department. 
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FOOD   AND   NUTRITION  PUBLICATIONS. 

Four  technical  and  one  popular  bulletin  were  published  during  the 
year,  in  addition  to  one  article  contributed  to  the  Yearbook  for  1901, 
and  a  history  of  the  development  of  the  nutrition  investigations  pre- 
pared for  the  annual  report  of  this  Office. 

Studies  on  Bread  and  Bread  Making  at  the  University  of  Minnesota 
in  1899  and  1900  by  H.  Snyder  (Bulletin  No.  101,  pp.  65,  pis.  3,  fig.  1) : 
This  bulletin  gives  a  report  of  the  continuation  of  the  investigations 
at  the  University  of  Minnesota  on  bread  and  bread  making  and  on 
flour  and  its  relation  to  bread.  The  special  subjects  considered  are  the 
comparative  nutritive  value,  including  both  composition  and  digesti- 
bility, of  graham  flour,  entire-wheat  flour,  and  standard  roller-process 
flour;  the  comparative  digestibility  of  bread  and  of  oatmeal  in  experi- 
ments with  a  ration  consisting  of  large,  medium,  and  small  amounts 
of  bread  and  milk  and  large  and  small  amounts  of  oatmeal  and  milk; 
the  digestibility  of  bread  made  from  flour  in  which  the  proportion  of 
starch  is  increased;  and  the  quality  of  bread  as  affected  by  increasing 
or  diminishing  the  proportion  of  starch,  by  raising  or  lowering  the 
temperature  of  the  flour,  by  prolonged  heating  of  the  flours,  and  by 
blending  of  different  types  of  flour.  The  investigations  reported  form 
an  unusually  satisfactory  basis  for  judging  the  comparative  nutritive 
value  of  graham  flour,  whole-wheat  flour,  ordinary  patent  flour,  and 
blended  flours. 

Experiments  on  Losses  in  Cooking  Meat,  1898-1900,  by  H.  S. 
Grindley  (Bulletin  No.  102,  pp.  64) :  But  little  study  has  been  made 
of  the  effect  of  cooking  upon  the  composition  and  digestibility  of 
meat,  and  exact  data  have  been  lacking.  A  series  of  investigations 
have  been  begun  at  the  University  of  Illinois  by  Professor  Grindley 
and  his  associates  upon  this  subject.  Only  a  partial  report  of  the 
investigations  in  1898-1900  are  given  in  this  bulletin,  the  results  of 
25  experiments  upon  the  losses  of  meat  in  cooking  being  reported. 
Later  publications  will  give  reports  of  the  rest  of  the  investigations 
during  those  years  and  of  investigations  which  are  now  in  progress. 
The  results  here  reported,  though  not  final,  are  valuable  and  of  much 
practical  importance. 

Nutrition  Investigations  among  Fruitarians  and  Chinese,  by  M.  E. 
Jaffa  (Bulletin  No.  107,  pp.  43,  pi.  1):  This  bulletin  contains  two 
articles.  The  first  reports  the  results  of  six  dietary  studies  with 
fruitarians,  a  digestion  experiment,  and  a  nitrogen  metabolism  experi- 
ment. The  subjects  (two  women  and  three  children)  had  lived  almost 
entirely  on  raw  fruit  and  nuts  for  several  years,  one  of  the  children 
having  lived  upon  such  a  diet  since  infancy.  It  was  found  that 
although  the  diet  furnished  less  protein  and  energy  than  the  mixed 
diet  of  similar  individuals,  the  subjects  were  apparently  in  good 
health. 

With  a  view  of  learning  something  of  the  dietary  of  Chinese  living 
in  California  and  its  relation  to  muscular  work,  studies  were  made  of 
a  professional  man,  that  is,  a  man  with  little  muscular  work;  a 
laundry  association,  that  is,  individuals  performing  moderately  severe 
muscular  work,  and  employees  on  a  truck  farm,  that  is,  men  per- 
forming severe  muscular  work.  The  foods  eaten  were  found  to  fur- 
nish practically  the  same  amounts  of  protein  and  energy  as  has  been 
found  in  the  average  diet  of  Americans  performing  similar  amounts 
of  work;  the  selection  of  foods  was,  however,  quite  different.  Gen- 
erally speaking,  rice  took  the  place  of  bread  and  similar  carbohydrate 
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foods  in  the  ordinary  American  diet.  Meat  and  vegetables  were  nsed 
in  addition  to  rice.  In  the  case  of  the  professional  man's  family  and 
the  laundry  association  the  effect  of  environment  was  more  marked 
than  in  the  case  of  the  truck-farm  laborers — that  is,  the  diet  of  per- 
sons residing  in  or  near  a  large  town  was  more  influenced  by  Ameri- 
can conditions  and  more  American  foods  were  eaten  than  was  the 
case  with  the  men  living  in  the  country. 

Experiments  on  the  Metabolism  of  Matter  and  Energy  in  the  Human 
Body,  1898-1900,  by  W.  O.  Atwater  andF.  G.  Benedict  (Bulletin  No.  109, 
pp.  147):  Continuing  earlier  work,  experiments  are  reported  which 
test  the  accuracy  of  the  respiration  calorimeter  and  metabolism  exper- 
iments with  man  in  which  the  balance  of  income  and  outgo  of  nitro- 
gen, carbon,  and  energy  was  determined,  the  special  object  being  to 
compare  the  nutritive  value  of  fats  and  carbohydrates.  Nine  such 
metabolism  experiments  were  made.  The  work  is  reported  and  dis- 
cussed in  detail,  the  bulletin  concluding  with  summaries  on  the  fol- 
lowing topics :  Food  materials  supplied  and  consumed  and  the  differ- 
ences in  demand  by  men  at  rest  and  at  work;  the  total  elimination  of 
water  during  day  and  night  under  different  conditions  of  work,  as 
well  as  the  proportion  of  the  total  amount  eliminated  in  the  respira- 
tory products  and  as  perspiration;  elimination  of  carbon  dioxide  dur- 
ing day  and  night  and  during  different  conditions  of  work  and  rest; 
the  elimination  of  energy  as  heat  and  external  muscular  work;  the 
amount  of  energy  liberated  by  the  body  at  different  periods  of  the 
day;  the  relation  between  the  elimination  of  heat  and  carbon  dioxide 
in  the  body.  In  connection  with  this  discussion  a  number  of  average 
values  are  given,  such  as  those  for  the  diurnal  variation  in  the  amount 
of  water  eliminated  in  the  respiratory  products.  Similar  values  based 
on  less  experimental  data  have  long  been  quoted  in  tables  of  physio- 
logical constants  and  general  text-books.  The  present  bulletin,  it  is 
believed,  supplies  values  which  are  much  more  reliable  than  those 
which  have  been  generally  quoted  in  the  past. 

Principles  of  Nutrition  and  Nutritive  Value  of  Food,  by  W.  O. 
Atwater  (Farmers'  Bulletin  No.  142,  pp.  48) :  This  bulletin  includes 
a  discussion  of  the  general  principles  of  nutrition,  dietaries  and  diet- 
ary standards,  digestion  experiments,  the  comparative  nutritive  and 
economic  value  of  different  foods,  effects  of  cooking  and  related  top- 
ics, the  whole  being  designed  as  a  summary  of  results  obtained  up  to 
the  present  time  in  the  nutrition  investigations  conducted  under  the 
auspices  of  this  Office. 

Dietaries  in  Public  Institutions,  by  W.  O.  Atwater  (Yearbook, 
Department  of  Agriculture,  1901,  pp.  393-408) :  The  general  problem 
of  feeding  large  numbers  of  persons  under  uniform  conditions  is 
discussed  and  work  which  has  been  carried  on  along  such  lines 
summarized  with  especial  reference  to  the  author's  investigations 
conducted  in  New  York  State  asylums  for  the  insane  under  the  aus- 
pices of  the  State  commission  in  lunacy.  It  was  found  that  in  many 
cases  it  was  possible  to  materially  improve  the  diet  and  at  the  same 
time  lessen  its  cost. 

Scope  and  Results  of  the  Nutrition  Investigations  of  the  Office  of 
Experiment  Stations  (Annual  Report  of  the  Office  of  Experiment  Sta- 
tions, 1901,  pp.  437-482):  The  purpose  and  scope  of  the  nutrition 
investigations  conducted  under  the  auspices  of  this  Office  is  outlined, 
and  the  methods  of  conducting  the  investigations  recorded  and  the 
results  obtained  to  date  discussed.  The  report  also  contains  histor- 
ical and  descriptive  matter  concerning  all  the  investigations  conducted 
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at  Middletown,  Conn.,  and  elsewhere  by  those  cooperating  with  the 
Office,  a  discussion  of  the  editorial  and  other  work  carried  on  at  the 
office  in  Washington  and  a  brief  description  of  all  the  bulletins  and 
other  publications  issued. 

In  addition  to  the  above,  the  two  following  reports  were  prepared 
for  publication  during  the  year: 

Dietary  Studies  in  Neiv  York  City,  1896-97,  by  W.  O.  Atwater  and 
A.  P.  Bryant  (Bulletin  No.  116,  pp.  83) :  This  bulletin  reports  and 
discusses  36  dietary  studies  made  of  families  living  in  the  thickly  con- 
gested districts  of  New  York  City.  Some  of  them  had  fairly  large 
incomes,  others  were  in  destitute  circumstances  and  almost  without 
exception  may  be  included  among  the  families  commonly  receiving 
assistance  from  charitable  organizations. 

Experiments  on  the  Effect  of  Muscular  Work  upon  the  Digestibility 
of  Food  and  the  Metabolism  of  Nitrogen  conducted  at  the  University 
of  Tennessee  in  1899-1900,  by  C.  E.  Wait  (Bulletin  No.  117,  pp.  43) : 
This  investigation,  which  is  a  continuation  of  earlier  work,  is  designed 
to  show  the  effect  of  muscular  exertion  upon  the  digestibility  of  food 
and  the  metabolism  of  nitrogen.  Nine  digestion  experiments  and 
nine  metabolism  experiments  with  men  were  made.  In  addition  to 
the  above  an  investigation  is  reported  of  the  possibility  of  preparing 
a  composite  sample  which  shall  adequately  represent  the  composition 
of  a  mixed  diet,  and  thus  simplify  the  analytical  work  connected  with 
determining  the  composition  of  the  diet. 

PLANS   FOR  THE   FISCAL   YEAR   1903. 

In  the  investigation  at  Middletown  it  is  proposed  to  continue,  with 
the  aid  of  the  respiration  calorimeter,  the  study  of  the  comparative 
value  of  fats  and  carbohydrates  as  sources  of  energy  for  muscular 
work,  and  in  general  to  develop  the  respiration  calorimeter  investi- 
gations as  far  as  possible  along  the  lines  suggested  by  the  work  of 
former  years.  Administrative  and  editorial  work  will  be  continued 
as  usual. 

Professor  Woods,  at  the  University  of  Maine,  and  Professor  Snyder, 
at  the  University  of  Minnesota,  will  continue  their  investigations  on 
the  digestibility  and  relative  nutritive  value  of  different  grades  of 
flour  ground  from  the  same  sample  of  soft  wheat.  The  University  of 
Minnesota  has  completed  a  new  chemical  laboratory,  of  which  a  por- 
tion has  been  set  apart  for  Professor  Snyder's  nutrition  investigations. 
A  small  mill  will  be  purchased  in  which  wheat  can  be  ground  in  the 
same  way  as  is  followed  commercially.  This  will  secure  better  sam- 
ples of  flours  than  could  be  readily  secured  in  the  past,  and  will  much 
facilitate  Professor  Woods  and  Professor  Snyder's  investigation.  As 
has  been  the  case  in  the  past,  Professor  Woods  will  devote  attention 
to  the  study  of  metabolic  products  in  connection  with  the  digestion 
experiments. 

Professor  Grindley,  at  the  University  of  Illinois,  will  continue  his 
studies  of  the  changes  in  composition  and  digestibility  of  different 
kinds  and  cuts  of  meat  brought  about  by  various  methods  of  cooking. 
In  addition  such  analytical  work  and  comparative  studies  of  methods 
will  be  carried  on  as  are  required.  The  University  of  Illinois  is  con- 
structing a  new  chemical  laboratory  in  which  two  laboratories  have 
been  set  apart  for  nutrition  investigations.  This  is  an  indication  of 
the  way  in  which  the  work  is  regarded  by  the  university.  Interest  in 
work  on  meats  at  this  institution  is  further  shown  by  the  fact  that  a 


OFFICE    OF    EXPERIMENT    STATIONS.  289 

State  appropriation  has  been  secured  for  investigations  by  the  Illinois 
experiment  station  on  the  effect  of  fattening  cattle  upon  the  food  value 
of  the  carcass.  This  work  is  directly  in  line  with  that  carried  on  by 
Professor  Grindley,  and  it  is  expected  that  in  the  future  his  samples  of 
meat  will  be  secured  from  cattle  fattened  and  slaughtered  under 
definite  conditions,  which  will  greatly  add  to  the  importance  of  the 
results  obtained  in  the  special  cooking  experiments.  In  connection 
with  Professor  Grindley's  work,  it  is  expected  that  Miss  Isabel  Bevier, 
professor  of  domestic  science  in  the  university,  will  endeavor  to  make 
a  practical  application  for  housekeepers  of  the  results  obtained  by 
Professor  Grindley. 

In  addition  to  completing  the  work  called  for  by  his  authorization 
covering  the  last  fiscal  year,  Professor  Jaffa,  at  the  University  of 
California,  has  accumulated  a  considerable  amount  of  material,  which 
will  be  used  in  his  work  for  the  fiscal  year  1903.  The  material 
includes  samples  of  food  and  excretory  products  from  digestion 
experiments  on  the  nutritive  value  of  fruits.  His  time  will  be  largely 
devoted  to  the  study  of  this  material  and  the  preparation  for  publica- 
tion of  the  results  alread}7  obtained,  the  material  being  amply  suffi- 
cient for  the  purpose. 

At  the  University  of  Tennessee,  Professor  Wait  will  continue  his 
dietary  studies  of  white  families  in  poor  circumstances,  until  suffi- 
cient information  of  this  character  has  been  accumulated  for  purposes 
of  comparison  and  for  use  in  fixing  upon  dietary  standards.  His 
work  also  includes  a  study  of  the  comparative  nutritive  value  of 
dried  legumes,  such  as  cowpeas,  beans,  lentils,  etc.,  ordinarily  eaten. 

President  White,  at  the  Georgia  State  College  of  Agriculture  and 
Mechanic  Arts,  will  continue  dietary  studies  with  the  special  object 
of  securing  information  regarding  food  habits  of  persons  in  different 
circumstances  under  the  lo--  al  conditions. 

It  is  expected  that  Dr.  H.  C.  Sherman,  at  Columbia  University, 
New  York  City,  will  continue  his  studies  of  the  comparative  metabo- 
lism of  nitrogen,  sulphur,  and  phosphorus,  although  definite  arrange- 
ments for  this  work  have  not  been  made. 

Mr.  J.  P.  Fox,  of  Boston,  Mass.,  has  recently  submitted  to  the  Office 
some  results  of  dietary  studies  made  under  special  conditions  which 
are  of  considerable  interest.  He  will  continue  this  work,  and  it  is 
believed  that  additional  material  of  interest  and  value  will  be 
forthcoming. 

In  addition  to  the  above,  there  are  two  other  lines  of  work  which 
it  seems  especially  desirable  to  undertake,  namely,  dietary  studies  in 
public  institutions  and  nutrition  investigations  in  the  Tropics.  Plans 
for  beginning  the  work  in  public  institutions  have  already  been 
made,  and  considerable  material,  including  summaries  of  results  of 
earlier  investigations,  etc.,  has  been  collected,  which  will  prove  useful 
for  purposes  of  comparison.  B}^  an  arrangement  with  Dr.  A.  13. 
Richardson,  superintendent  of  the  Government  Hospital  for  the  Insane, 
in  the  District  of  Columbia,  dietary  studies  will  be  made  in  that 
institution  during  the  current  year  in  accordance  with  plans  furnished 
by  this  Office. 

It  is  believed  that  the  results  of  nutrition  investigations  already 
made  may  be  practically  and  beneficially  applied  in  a  wide  way  to  the  " 
feeding  of  men  wherever  a  considerable  number  of  persons  are  to  be 
fed  on  a  systematic  plan.  This  applies  especially  to  boarding  schools, 
college  clubs,  reformatory  and  penal  institutions,  hospitals  for  the 
insane  and  other  dependent  classes,  and  the  Army  and  Navy.  A 
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beginning  has  already  been  made  in  this  direction,  but  there  is  still 
room  for  a  large  amount  of  investigation  before  definite  suggestions  of 
general  application  can  be  made. 

The  providing  of  the  proper  diet  for  prisoners  and  inmates  of  insane 
asylums  and  other  institutions  has  long  received  attention,  although 
its  systematic  study  is  comparatively  recent.  Some  years  ago  special 
investigations  of  the  diet  of  the  insane  were  undertaken  in  Russia. 
Some  work  was  also  carried  on  in  Germany.  Special  interest  attaches 
to  the  recently  published  report  of  the  diet  of  pauper  lunatics  in  asy- 
lums and  lunatics  of  poorhouses  in  Scotland,  which  gives  the  details 
of  investigations  carried  on  under  Government  authority.  Perhaps 
the  most  important  and  extended  investigation  of  this  nature  is  that 
recently  conducted  in  the  hospitals  for  the  insane  in  the  State  of  New 
York,  in  which  the  special  agent  in  charge  of  our  investigations  has 
already  made  some  studies  under  State  auspices.  The  annual  cost  of 
the  food  supply  to  these  hospitals  has  been  over  81,000,000.  The 
investigations  already  made  show  that  not  only  may  the  total  cost  be 
considerably  reduced  and  large  wastes  prevented,  but  that  the  dieta- 
ries of  the  inmates  of  these  institutions  may  be  much  improved  by 
attention  to  the  facts  and  principles  established  by  nutrition  investi- 
gations. These  investigations  have  also  shown  the  need  for  more 
accurate  inquiries  regarding  the  food  requirements  of  different  classes 
of  persons  in  these  institutions.  In  the  State  of  New  York  alone  not 
far  from  100,000  people  of  the  dependent  and  delinquent  classes  are 
maintained  in  public  institutions  at  an  annual  expense  of  826,000,000, 
of  which  about  86,000,000  is  expended  for  food.  This  will  give  some 
indication  of  the  vast  interests  at  stake  in  this  matter  when  we  take 
the  whole  country  into  account.  Certainty  here  is  a  field  of  investi- 
gation upon  which  the  Department  might  well  enter,  and  in  which 
results  of  great  practical  value  might  be  expected. 

In  early  times  the  idea  was  prevalent  that  the  diet  of  prisoners  and 
other  delinquent  classes  should  be  so  poor  and  in  adequate  that  it  con- 
stituted a  punitive  measure.  This  is  now  recognized  as  wrong,  and 
most  civilized  nations  endeavor  to  feed  such  persons  adequately.  The 
food  requirements  obviously  vary  with  the  amount  of  work  performed, 
and  in  most  cases  it  is  essential  that  the  cost  of  the  food  be  moderate. 
Food  investigations  are  required  in  prisons  and  other  institutions  in 
order  that  satisfactory  dietary  standards  may  be  formulated,  and  also 
to  compare  the  rations  actually  fed  with  proposed  standards.  The 
importance  of  such  studies  has  been  often  recognized  in  the  past ;  for 
instance,  under  the  authority  of  the  institutions'  commissioner  in 
Boston,  Mass. ,  dietary  investigations  were  carried  on  in  a  number  of 
reformatories,  etc. ,  in  that  city.  Studies  have  also  been  made  at  the 
reformatory  at  Elmira,  N.  Y.,  some  of  which  had  the  special  object  of 
determining  whether  it  was  possible  to  favorably  affect  the  moral  wel- 
fare of  inmates  through  their  diet. 

Under  special  government  authority  the  diet  in  Scotch  prisons  has 
been  recently  studied,  and  mention  may  also  be  made  of  recent  work 
of  a  similar  nature  in  Berlin.  In  many  cases  it  has  been  found  that 
it  is  possible  to  furnish  a  more  satisfactory  diet  and  at  the  same  time 
diminish  the  cost. 

Nutrition  investigations  have  also  been  made  in  almshouses,  orphan 
asylums,  and  similar  charitable  institutions  in  times  past  in  this  and 
other  countries,  Germany  having  taken  the  lead.  The  importance  of 
providing  a  proper  diet  for  inmates  of  such  institutions  has  received 
government  recognition  in  Great  Britain,  and  investigations  bearing 
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on  the  subject  have  been  undertaken  there.  An  adequate  diet  should 
unquestionably  be  supplied  to  all  who  are  dependent  on  charity  of 
this  sort.  The  numerous  studies  which  have  been  made  show  that 
with  proper  care  good  food  may  be  provided  at  a  reasonable  cost. 
While  the  diet  in  many  institutions  is  undoubtedly  satisfactory  as 
regards  kind  and  cost,  it  is  not  too  much  to  say  that  in  very  many 
others  dietary  studies  would  show  the  possibility  of  diminishing  the 
cost  and  at  the  same  time  improving  the  qualitj7.  The  increase  in 
comfort  and  the  saving  of  public  money  in  this  way  seems  worthy  of 
all  possible  effort. 

In  previous  reports  I  have  called  attention  to  the  fact  that  investi- 
gations were  needed  to  determine  the  food  habits  and  requirements 
of  residents  of  tropical  countries.  This  matter  is  becoming  of  increas- 
ing importance,  owing  to  the  continuance  of  soldiers,  sailors,  and  civil 
officers  of  the  United  States  in  such  regions.  This,  and  the  fact  that 
large  numbers  of  our  people  are  called  to  tropical  regions  by  our 
rapidly  extending  commerce,  would  seem  to  justify  the  institution  of 
investigations  to  determine  the  most  suitable  diet  under  the  new  cli- 
matic conditions.  It  is  well  known  that  a  suitable  diet  is  a  matter 
which  has  a  great  effect  upon  the  maintenance  of  good  health  of  old 
residents  in  tropical  countries,  and  is  even  more  important  for  recent 
arrivals.  The  United  States  Army  has  devoted  considerable  atten- 
tion to  this  subject,  as  have  also  German,  British,  and  other  European 
investigators,  generally  under  the  auspices  of  the  army  or  navy  of 
their  respective  Governments.  The  lack  of  agreement  regarding  the 
diet  best  suited  to  residents  of  the  Tropics  shows  that  more  extended 
investigations  are  required. 

The  economic  feeding  of  troops  and  other  residents  in  tropical 
regions  obviously  depends  in  some  measure  upon  the  utilization  of 
local  food  products.  Many  of  these  products  are  comparatively 
unknown  outside  the  Tropics,  and  their  food  value  has  never  been 
studied.  This  lack  of  information  should  be  remedied  by  comparative 
tests  of  the  nutritive  value  of  these  little-known  food  materials.  Fur- 
thermore, we  need  to  study  the  dietaries  of  the  native  populations  who 
have  recently  come  under  the  jurisdiction  of  the  United  States,  with 
a  view  to  determining  the  relation  of  their  food  habits  to  their  health 
and  industrial  efficiency.  Such  investigations  may  easily  become  an 
important  factor  in  the  agriculture,  trade,  and  commerce  of  these 
regions,  as  well  as  in  the  formulation  of  plans  for  the  improvement  of 
the  conditions  of  life  among  these  people. 

In  order  to  extend  the  nutrition  investigations  by  carrying  on 
dietary  studies  in  public  institutions  and  among  the  rural  population 
in  different  parts  of  the  country,  and  studies  of  the  food  requirements 
of  persons  residing  in  the  Tropics,  I  recommend  that  $10,000  be  added 
to  the  appropriation  for  nutrition  investigations  for  the  fiscal  year  1904. 

Irrigation  Investigations. 

The  extent  of  irrigation  in  the  United  States  and  the  agricultural 
wealth  and  population  of  the  arid  region  must  in  the  end  be  limited 
by  the  economy  and  skill  with  which  farmers  use  water,  while  its  suc- 
cess will  in  large  measure  be  determined  by  the  efficiency  and  justice 
with  which  streams  are  administered  and  the  rights  to  their  water 
established  and  protected.  The  irrigation  investigations  of  the 
Department  of  Agriculture  have  for  their  fundamental  purpose  the 
betterment  of  conditions  along  both  these  lines.     The  work  is  directed 
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toward  helping  farmers  solve  the  problems  already  created,  and  lay- 
ing an  adequate  foundation  for  the  adjustment  of  the  conflicting 
interests  growing  out  of  claims  to  flowing  water  which  future  devel- 
opment will  inevitably  create. 

"While  the  questions  dealt  with  have  a  vital  interest  and  importance 
to  each  individual  user  of  water  and  to  investors  in  irrigation  prop- 
erty, it  is  also  beginning  to  be  realized  that  they  have  a  larger  signifi- 
cance and  that  their  study  is  required  in  order  to  rightly  deal  with 
questions  which  are  of  both  National  and  international  importance. 
The  manner  in  which  water  is  used  in  irrigation  is  destined  to  have  a 
commanding  influence  over  the  social  and  industrial  institutions  of 
one-third  of  the  United  States.  Not  only  the  agricultural  interests, 
but  all  other  industrial  interests  of  this  vast  region  will  be  largely 
influenced  in  growth  and  prosperity  by  a  wise  settlement  of  the  irri- 
gation questions  which  this  Office  is  now  studying. 

Two  causes  have  operated  to  create  an  increased  interest  in  the 
work  being  done  and  to  augment  the  requests  for  information  and 
advice.  One  was  the  drought  which  prevailed  throughout  the  Middle 
West  in  1901  and  which  brought  to  the  attention  of  the  farmers  of 
that  region  the  advantages  that  would  accrue  from  being  able  to 
apply  moisture  at  the  time  when  most  needed.  The  other  is  the 
desire  of  the  arid  States  for  the  creation  of  conditions  which  will  make 
it  possible  to  fully  develop  the  water  supply  and  apply  it  to  beneficial 
uses,  and  which  will  at  the  same  time  protect  all  existing  rights  to 
water  so  far  as  they  are  based  on  beneficial  use,  whether  they  are 
the  result  of  the  ownership  of  riparian  lands  in  some  States  or  of  com- 
pliance with  the  laws  of  appropriation  in  others. 

The  need  of  a  prompt  settlement  of  these  questions  has  been  ren- 
dered more  imperative  by  the  legislation  of  the  last  Congress,  which 
set  aside  the  proceeds  of  the  sales  of  public  lands  for  the  construc- 
tion of  National  irrigation  works.  The  more  rapid  our  development 
the  greater  the  need  of  laws  and  customs  under  which  titles  to  water 
shall  be  stable.  To  secure  these  results  the  nature  and  extent  of 
water  titles  should  be  better  understood  and  more  clearly  defined  than 
at  present.  So  long  as  streams  furnish  more  water  than  irrigators  can 
use,  rights  to  their  flow  receive  little  attention;  but  with  the  construc- 
tion of  storage  works  to  restrain  the  floods  and  the  building  of  more 
canals  than  streams  can  supply,  Avhen  titles  have  to  be  established  to 
both  the  stored  supply  and  the  portion  used  without  storage,  when  not 
only  the  diverse  and  conflicting  interests  of  individuals  and  communi- 
ties have  to  be  reconciled,  but  the  boundary  line  between  the  water 
supj)lies  used  in  private  and  public  works  has  to  be  marked  out,  the 
questions  of  irrigation  law  and  irrigation  administration  assume 
an  overshadowing  importance.  It  is  a  source  of  gratification  that 
the  West  is  clearly  awake  to  its  needs  in  these  directions.  Active 
and  influential  associations  for  the  reform  of  irrigation  laws,  of  which 
the  California  Water  and  Forest  Association  is  a  conspicuous  exam- 
ple, have  been  formed  in  California,  Utah,  Montana,  and  Arizona, 
and  civic  associations  having  other  interests  as  well  are  giving  much 
attention  to  this  subject. 

THE   NEED    OF   ADDITIONAL   FACTS. 

The  first  need,  in  laying  the  foundation  for  future  development,  is 
for  the  facts  on  which  it  must  be  based,  and  it  is  these  facts  which  this 
Office  is  endeavoring  to  secure  through  the  irrigation  investigations. 
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Because  of  the  complex  issues  which  have  to  be  dealt  with,  the  pri- 
mary requisite  is  capable  and  experienced  men,  and  the  Office  has 
enlisted  in  its  service  a  number  of  irrigation  engineers  and  scientists 
having  a  National  and  even  an  international  reputation.  The  serv- 
ices of  men  of  this  character  would  have  entailed  a  prohibitory  expense 
had  it  been  necessary  to  employ  them  continuously.  This  has  been 
avoided,  however,  through  cooperation  with  the  State  engineers'  offices 
of  the  different  arid  States  and  with  the  State  agricultural  colleges 
and  experiment  stations  throughout  the  country. 

MEASUREMENTS   OF   THE   DUTY   OF   WATER. 

At  the  beginning  of  the  work  the  duty  of  water  was  made  a  leading 
subject  for  investigation,  because,  in  dealing  with  irrigation  from  any 
standpoint  (administrative,  engineering,  or  agricultural),  the  water 
master,  the  engineer,  or  the  farmer  soon  comes  to  the  point  where  it 
is  necessary  to  know  approximately  how  much  water  is  needed  for  an 
acre  of  ground. 

Two  States,  Nebraska  and  Wyoming,  have  already  passed  laws 
limiting  the  quantity  of  water  which  may  be  appropriated  for  a  given 
area,  while  all  the  other  States  where  irrigation  is  necessary  have 
laws  prohibiting  waste  and  limiting  rights  to  water  to  the  quantity 
which  can  be  used  beneficially.  Those  charged  with  the  distribution 
of  the  water  supply  must  know  what  is  beneficial  use  and  where  waste 
begins. 

The  irrigation  engineer  needs  to  know  more  than  the  theoretical 
carrying  capacities  of  ditches  of  various  sizes  and  grades  and  the  cost 
of  excavation  in  different  materials  and  of  different  classes  of  con- 
struction. He  must  know  how  much  land  the  water  carried  by  his 
canal  will  serve.  The  basis  for  all  the  computations  of  the  engineer 
must  be  the  quantity  of  water  required  for  an  acre  planted  to  the  crops 
which  it  is  proposed  to  raise. 

The  farmer,  at  the  very  beginning  of  his  experience  with  irrigation, 
must  know  how  much  water  he  needs  and  when  he  needs  it.  If  he 
builds  his  own  canal,  he  must  know  how  large  to  make  it;  if  he  buys 
water  from  a  large  canal,  he  must  know  how  much  to  buy.  Building 
too  large  a  canal  or  paying  for  more  water  than  he  needs  is  throwing 
money  away,  while  farming  with  too  little  water  is  equally  disastrous. 
The  tendency  of  farmers  seems  to  be  to  use  all  the  water  that  can  be 
obtained,  often  to  the  injury  of  their  crops  and  lands.  Such  farmers 
need  to  be  shown  the  better  results  obtained  by  others  who  use  water 
economically. 

This  Office  is  now  measuring  the  water  used  in  irrigation  in  all  of 
the  arid  States  but  one,  and  in  a  number  of  the  humid  States.  The 
results  secured  in  the  past  three  years,  while  not  conclusive,  have 
already  done  much  to  educate  farmers  and  ditch  managers  as  to  the 
direction  from  which  improvement  of  methods  and  practices  must 
come.  It  also  shows  that  it  is  possible  to  obtain  an  average  duty 
which  will  serve  as  a  basis  in  the  establishment  of  rights,  and  be  a 
reliable  guide  for  the  planning  of  irrigation  works  and  for  the  distri- 
bution of  streams  between  individuals,  communities,  and  even  differ- 
ent States. 

While  there  are  wide  variations  between  farms  and  different  locali- 
ties, the  averages  show  a  remarkable  uniformity.  The  records  shew 
that  nearly  one-half  of  the  water  diverted  from  streams  is  lost  through 
leakage  and  evaporation  in  canals.     Measured  at  the  head  gate,  the 
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maturing  of  cultivated  crops  has  required  the  diversion  of  enough, 
water  to  cover  all  the  land  irrigated  to  a  depth  of  slightly  more  than 
4  feet.  Measured  at  the  margin  of  fields,  the  water  actually  applied 
has  amounted  on  the  average  to  a  little  more  than  a  depth  of  2  feet. 
The  greatest  source  of  loss,  therefore,  is  through  leakage  from  canals, 
and  while  this  can  not  be  wholly  prevented,  it  is  certain  that  in  time 
it  can  be  largely  reduced  whenever  the  increasing  value  of  water  will 
make  it  profitable  to  introduce  betterments  hitherto  not  regarded  as 
necessary. 

These  improvements  will  benefit  irrigated  agriculture  in  two  direc- 
tions. The  water  now  lost  through  leakage  from  canals  returns  in 
many  instances  to  the  surface  on  the  lower-lying  fields,  converting 
what  were  formerly  productive  areas  into  unsightly  swamps  and 
marshes,  which,  for  the  time,  are  practically  worthless.  It  will  also 
make  it  possible  to  apply  to  beneficial  use  a  large  percentage  of  the 
water  supply  which  is  now  lost  through  evaporation  from  these  over- 
irrigated  areas.  One  of  the  next  steps  in  irrigation  development, 
therefore,  is  the  better  construction  and  operation  of  canals,  and  one 
of  the  leading  lines  of  work  in  these  investigations  is  the  measure- 
ment of  losses  from  seepage  and  a  study  of  the  methods  of  canal  con- 
struction and  operation  by  which  it  can  be  prevented. 

DRAINAGE   SURVEYS  AND   INVESTIGATIONS. 

In  all  of  the  irrigated  countries  of  Europe,  drainage  and  irrigation 
go  hand  in  hand,  and  there  is  every  reason  to  believe  that  this  will 
ultimately  be  the  practice  of  this  country.  The  irrigation  code 
recently  formulated  by  the  commission  created  for  that  purpose  in 
California  has  made  the  same  board  both  a  drainage  and  an  irriga- 
tion commission,  and  in  the  irrigation  investigations  of  this  Office  it 
has  been  found  desirable  to  supplement  the  studies  of  seepage  by 
kindred  studies  of  the  problems  of  drainage,  by  which  the  waters  thus 
lost  can  be  made  available  and  the  areas  rendered  unproductive 
brought  again  under  cultivation. 

The  drainage  problems  connected  with  irrigation  differ  in  some 
respects  from  those  where  the  surplus  water  supply  comes  from  rain- 
fall. The  water  which  leaks  from  canals,  or  sinks  into  the  subsoil 
from  overirrigated  fields,  when  it  reappears,  comes  from  below  instead 
of  coming  from  above  as  in  humid  districts.  In  some  instances  com- 
plete relief  can  not  be  obtained  by  providing  channels  for  its  removal. 
The  water  lost  from  canals  must  be  intercepted  before  it  reaches  the 
surface,  and  this  necessitates  different  engineering  methods  from 
those  prevailing  in  the  East.  What  these  methods  must  be  is  as  yet 
largely  unknown.     They  can  only  be  determined  by  careful  study. 

Because  Eastern  drainage  methods  will  not  answer,  many  of  the 
attempts  thus  far  made  have  proven  failures  and  have  led  to  the  belief 
that  the  drainage  of  irrigated  lands  is  impossible.  The  lesson  of  these 
failures  is,  however,  as  valuable  as  what  has  been  taught  by  success 
in  other  localities,  and  both  are  being  studied  bv  the  agents  of  this 
Offi.ce. 

The  benefits  which  are  to  come  from  drainage  in  the  older  irrigated 
States,  like  Colorado  and  California,  are  not  realized  except  by  a  few 
who  are  familiar  with  the  extent  of  the  areas  rendered  unproductive 
and  with  the  growing  encroachment  of  the  surplus  water  supply  on 
the  lands  now  being  cultivated.  In  response  to  petitions  which 
embraced  practically  all  of  the  agricultural  and  horticultural  interests 
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of  the  valley  of  Kings  River  in  California,  one  of  the  most  important 
irrigated  sections  of  the  United  States,  a  comprehensive  drainage  sur- 
vey has  been  carried  on  this  year  for  the  relief  of  the  overwatered 
lands.  A  large  and  well  equipped  party,  under  the  direction  of  Prof. 
O.  V.  P.  Stout,  agent  and  expert,  has  been  at  work  determining  the 
losses  from  canals  and  how  the  surplus  supply  could  be  removed  in 
the  most  effective  manner  at  the  least  cost. 

The  execution  of  a  plan  for  a  cooperative  study  of  the  drainage 
problems  of  Colorado,  which  has  been  under  consideration  for  several 
years  by  Hon.  A.  J.  McCune,  State  engineer  of  Colorado,  and  the 
chief  of  the  irrigation  investigations  of  this  Office,  has  been  begun 
under  the  direction  of  C.  G.  Elliott,  drainage  engineer,  and  the  results 
already  secured  make  it  certain  that  they  are  to  be  worth  many  times 
their  cost  in  the  success  of  irrigation  and  the  ultimate  extent  of  the 
reclaimed  area. 

STUDY   OF   IRRIGATION   LAWS. 

The  study  of  irrigation  administration  in  Utah  has  been  completed, 
and  the  report  on  the  irrigation  laws  and  practices  of  the  pioneer 
Commonwealth  of  the  Rocky  Mountain  region  will  be  published  in 
the  near  future.  A  beginning  has  been  made  in  the  study  of  the 
irrigation  system  of  Colorado  through  the  preparation  of  a  report  on 
irrigation  in  the  valley  of  the  Big  Thompson  River,  made  under  the 
direction  of  the  State  engineer's  office  of  Colorado  and  written  by  Hon. 
John  E.  Field,  assistant  State  engineer.  It  gives  in  detail  the  history 
of  irrigation  administration  on  that  stream,  the  manner  in  which  the 
rights  to  water  were  acquired  and  established,  the  problems  growing 
out  of  their  protection,  the  issues  which  have  given  rise  to  litigation, 
and  the  nature  of  the  court  decisions.  The  nature  of  the  agriculture 
and  the  problems  created  by  its  development  along  this  river  are  typical 
of  all  eastern  Colorado,  and  the  lessons  taught  by  the  detailed  facts 
disclosed  by  this  report  will  serve  to  show  just  what  is  the  strength 
and  weakness  of  the  Colorado  system. 

Another  important  report  on  irrigation  in  Colorado  has  been  pre- 
pared for  this  Office  by  the  Hon.  J.  Sire  Greene,  ex- State  engineer  of 
Colorado.  It  deals  with  the  water-right  contracts  of  irrigation  com- 
panies, as  illustrated  by  irrigation  practice  in  the  valley  of  the  Arkan- 
sas River  in  Colorado. 

An  investigation  of  water  rights  and  the  administration  of  streams 
has  been  carried  on  in  Montana  under  the  direction  of  Prof.  S.  Fortier, 
director  of  the  Montana  Agricultural  Experiment  Station  and  an  irri- 
gation engineer  of  extended  experience.  In  this  work  Professor  Fortier 
has  had  the  assistance  of  Mr.  Arthur  P.  Stover,  of  this  Office.  This 
report  will  give  the  history  of  irrigation,  from  its  beginning  to  the 
present  time,  in  the  valley  of  the  Gallatin  River  and  its  tributaries 
in  Montana.  It  will  show  the  results  which  have  been  secured,  the 
character  of  the  rights  established,  the  controversies  and  unsettled 
issues  which  have  been  created,  and  will  aid  the  people  of  that  State 
in  determining  whether  or  not  changes  are  desirable,  and  if  so,  the 
nature  of  the  reforms  to  be  secured. 

The  legislature  of  Nevada  at  its  last  session  made  an  appropriation 
for  cooperative  work  between  the  agricultural  experiment  station  of 
Nevada  and  this  Office  in  a  study  of  the  irrigation  problems  of  Nevada. 
Prof.  A.  E.  Chandler,  resident  agent  of  the  irrigation  investigations 
in  Nevada,  has  been  gathering  the  facts  showing  the  extent  of  the 
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claims  and  the  actual  beneficial  use  of  water  along  the  Carson  and 
Walker  rivers. 

At  the  request  of  the  California  Water  and  Forest  Association  and 
of  others  interested,  the  chief  of  the  irrigation  investigations,  Prof. 
Elwood  Mead,  has  acted  as  a  member  of  a  commission  to  frame  an 
irrigation  code  for  the  State  of  California,  and  has  also  devoted  much 
time  to  giving  advice  and  assistance  to  similar  movements  in  other 
States. 

The  recognition  of  the  value  of  the  work  of  the  Department  in  pro- 
moting the  enactment  of  better  laws,  and  the  attention  paid  to  its 
publications  and  suggestions,  has  been  most  gratifying.  That  it  will 
have  an  important  influence  for  good  on  the  future  industrial  life  of 
the  arid  West  can  not  be  doubted. 

IRRIGATION   LAWS   AND    CUSTOMS   OF    OTHER   COUNTRIES. 

The  first  of  the  studies  of  irrigation  abroad  was  made  by  Mr.  C.  T. 
Johnston,  assistant  chief  of  irrigation  investigations,  whose  report  on 
the  irrigation  methods  and  problems  of  Egypt  will  soon  be  published. 
It  compares  the  conditions  of  Egypt  and  those  of  the  arid  West,  pay- 
ing special  attention  to  the  methods  of  diverting  and  using  water  by 
irrigators,  the  duty  of  water  and  value  of  its  products.  Among  the 
agricultural  engineering  features  of  this  report  will  be  a  description 
of  the  recently  completed  storage  dam  at  Assouan  and  some  of  the 
large  diversion  works  below.  The  contrast  between  one  of  the  oldest 
irrigation  systems  in  the  world  and  one  of  the  newest  is  pointed  out, 
and  farmers  are  enabled  to  determine  how  far  Egyptian  experience  can 
be  made  to  apply  to  this  country. 

RICE    IRRIGATION. 

During  the  present  season  Mr.  Frank  Bo  ad,  irrigation  assistant, 
has  continued  his  studies  of  rice  irrigation  in  Louisiana  and  Texas. 
These  embrace  measurements  of  the  water  used  in  irrigation,  the  cost  of 
lifting  it  from  streams  into  the  canals,  tests  of  the  efficiency  of  pumps, 
and  other  practical  problems  involved  in  determining  how  far  and  by 
what  means  this  new  industry  can  be  most  successfully  extended. 
His  researches  have  shown  the  importance  of  adequate  laws  to  govern 
the  diversion  of  streams,  both  as  a  protection  to  the  present  users  of 
water  and  as  a  guide  to  those  proposing  to  make  investments  in  the 
future.  The  scanty  rainfall  of  the  present  season,  together  with  the 
rapid  expansion  of  this  industry,  will  make  the  report  of  this  j7ear's 
measurements  more  than  usually  instructive. 

IRRIGATION  INVESTIGATIONS   IN   THE   INSULAR   POSSESSIONS. 

An  extensive  correspondence  with  parties  interested  in  the  recently 
acquired  insular  possessions  has  been  carried  on,  and  Mr.  Jared  G. 
Smith,  special  agent  in  charge  of  the  Hawaii  experiment  station,  has 
collected  a  large  amount  of  data  on  the  use  of  pumps  for  irrigation  in 
the  cultivation  of  sugar  cane  in  Hawaii,  and  has  submitted  a  report 
for  publication. 

IRRIGATION  IN   THE   HUMID   DISTRICTS. 

The  results  of  irrigation  in  the  humid  States  for  1901  were  most 
encouraging.  In  eastern  Nebraska,  where  crops  are  generally  grown 
by  rainfall  alone,  the  yields  of  the  irrigated  fields  were  more  than 
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double  those  of  the  unirrigated.  In  Wisconsin  the  net  increase  in  the 
value  of  crops  due  to  irrigation  was  $20  an  acre  for  hay,  $11  an  acre 
for  corn,  and  $73  an  acre  for  potatoes.  These  were  exceptional  because 
of  the  drought  which  prevailed,  but  there  is  reason  to  believe  that  in 
growing  high-priced  products,  and  crops  which  require  a  large  amount 
of  moisture,  irrigation  is  destined  to  be  very  largely  employed. 

WORK   OF   THE   IRRIGATION   INVESTIGATIONS   FOR   1902   AND    1903. 

The  increased  demand  for  information  has  furnished  conclusive 
evidence  of  the  value  of  these  investigations,  while  their  efficiency 
has  been  promoted  by  the  legislation  of  Congress  last  winter,  which 
both  broadened  their  scope  and  made  their  aims  more  definite.  The 
studies  of  the  laws  under  which  rights  to  water  are  established  and 
streams  are  divided  have  assumed  a  new  importance  through  the  exten- 
sion of  National  aid  in  the  construction  of  irrigation  works,  and  in  order 
to  better  direct  these  investigations  the  arid  region  has  been  divided 
up  into  three  districts.  The  headquarters  of  the  central  district,  or  the 
Rocky  Mountain  region,  is  at  Cheyenne,  Wyo. ,  with  Mr.  C.  T.  Johnston, 
assistant  chief  of  irrigation  investigations,  in  charge.  The  western 
district  will  be  under  the  direction  of  Prof.  J.  M.  Wilson,  assistant 
professor  of  irrigation  engineering,  University  of  California,  Berke- 
ley, Cal.  The  northern  district  is  under  the  direction  of  Prof.  S. 
Fortier,  director  of  the  Montana  agricultural  experiment  station, 
Bozeman,  Mont.  This  arrangement  brings  about  a  somewhat  more 
direct  supervision  in  sections  having  like  climatic  conditions,  and 
also  enables  Prof.  Elwood  Mead,  chief  of  the  investigations,  to  give 
more  of  his  time  to  the  broader  problems  connected  with  the  organi- 
zation of  the  irrigation  industry,  which  is  necessary  to  the  best  and 
largest  use  of  the  great  rivers  of  the  West. 

INTERSTATE  WATER  RIGHTS. 

The  appropriation  for  these  investigations  provides  for  a  report  on 
the  laws  affecting  irrigation  and  the  rights  of  riparian  proprietors. 
One  of  the  most  complex  questions  connected  with  these  laws  is  their 
relation  to  the  use  of  interstate  streams.  Where  rivers  flow  through 
two  or  more  States,  different  State  laws  control  the  same  water  supply. 
In  some  instances  these  laws  conflict,  as  is  the  case  where  the  com- 
mon law  doctrine  of  riparian  rights  is  recognized  in  one  State  and 
the  doctrine  of  appropriation  in  another  State.  Neglect  to  provide 
by  law  for  an  adjustment  of  these  conflicts  will  inevitably  lead  to 
numerous  and  costly  contests  in  the  courts  in  the  near  future.  Ignor- 
ing the  gravity  of  these  problems  will  not  answer.  The  policy  of  doing 
nothing  will  not  serve.  The  first  essential  to  a  satisfactory  settle- 
ment of  these  issues  is  an  accurate  knowledge  of  existing  conditions. 
To  gather  this  information  is  a  matter  involving  care,  time,  and  a 
considerable  outlay.  The  whole  West  can  not  be  taken  up  at  once. 
One  stream  must  be  studied  at  a  time.  It  is  desirable,  therefore, 
that  the  problems  first  reported  upon  should  be  both  important  and 
representative. 

The  North  Platte  River  and  its  tributaries  fulfills  these  conditions  and 
presents  both  a  convenient  and  an  instructive  example  of  the  compli- 
cations growing  out  of  Western  civilization.  It  flows  through  three 
States;  three  codes  of  water  laws  affect  the  use  of  its  waters.  In  one 
State  the  riparian  doctrine  is  recognized ;  in  the  other  two  it  has  been 
abrogated.     Each  State  makes  claim  to  all  the  waters  within  its  bor- 
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ders,  and  each  is  alike  powerless  to  adjust  complications  beyond  them. 
A  report  is  to  be  made  on  the  water  laws  which  control  the  use  of  this 
river.  This  report  will  describe  how  and  where  water  is  being  used 
and  how  this  use  has  changed  original  conditions.  It  will  explain  the 
nature  of  the  rights  to  water  and  the  methods  employed  in  their  pro- 
tection. The  solution  of  the  issues  which  will  be  disclosed  belongs  to 
the  State  legislatures  and  to  Congress,  and  it  will  not  be  the  purpose 
of  this  investigation  to  anticipate  or  influence  legislation,  except  so 
far  as  the  facts  themselves  exert  such  influence. 

The  State  authorities  of  all  the  States  directly  concerned  have  been 
conferred  with  and  have  expressed  their  desire  to  have  this  investiga- 
tion made  and  their  willingness  to  cooperate  in  its  prosecution.  The 
open-minded  spirit,  the  desire  to  have  justice  done,  the  anxiety  to 
avert  friction  and  controversy  which  has  been  manifested,  and  the 
general  belief  that  a  full  understanding  of  conditions  will  preserve 
rather  than  injure  the  rights  of  present  settlers  has  been  a  source  of 
much  gratification  to  this  Office  and  promises  well  for  the  future  of 
this  section. 

STUDIES   OF   IRRIGATION   IX   FOREIGN   COUNTRIES. 

The  larger  problems  which  will  come  with  the  complete  use  of  West- 
ern streams  which  Xational  aid  to  irrigation  insures,  and  the  larger 
measure  of  public  control  which  this  renders  inevitable,  gives  greater 
value  to  the  lessons  of  European  irrigation.  The  people  of  the  West 
need  to  know  how  the  older  irrigated  lands  have  solved  the  problems 
which  now  confront  them.  The  comparison  of  the  irrigation  methods 
and  policies  of  Egypt  with  those  of  this  country,  contained  in  the  report 
made  by  Mr.  C  T.  Johnston,  assistant  chief  of  irrigation  investiga- 
tions, will  be  followed  by  similar  reports  on  other  countries  based  on 
facts  to  be  gathered  during  the  coming  year. 

RICE   IRRIGATION. 

The  investigations  of  rice  irrigation,  both  along  the  Gulf  coast  and 
the  Atlantic  seaboard,  have  shown  the  need  of  continuing  these  studies. 
There  are  a  number  of  problems  which  materially  affect  the  public  wel- 
fare and  which  require  impartial  and  comprehensive  study.  Among 
these  is  the  framing  of  laws  to  protect  the  present  users  of  streams 
against  an  increase  in  use  which  will  exhaust  the  water  supply  and 
jeopardize  the  success  of  this  growing  industry. 

The  need  of  such  legislation  has  been  made  plain  by  the  events  of 
the  present  year.  In  a  number  of  places  the  rainfall  between  June 
and  September,  1902,  in  the  rice  district  of  Louisiana  and  Texas  has 
been  little  more  than  that  of  the  arid  States  during  this  period,  and 
this  light  rainfall,  together  with  the  rapid  increase  in  the  irrigated 
acreage,  caused  a  heavy  drain  on  the  bayous  and  streams.  It  resulted 
in  lowering  the  fresh- water  level  until  the  current  of  these  bayous 
was  reversed,  and,  instead  of  fresh  water  flowing  into  the  Gulf,  salt 
water  invaded  the  bayous  to  the  injury  of  the  crop  and  the  damage 
of  some  of  the  pumps.  In  normal  years  these  results  would  not  have 
occurred,  but  they  show  the  danger  from  permitting  an  indefinite 
increase  in  the  number  of  pumping  plants.  If  dependence  is  to  be 
had  on  the  natural  flow  of  these  streams,  it  is  certain  that  they  will 
not  supply  all  the  pumps  which  can  be  erected  along  their  banks 
nor  furnish  water  for  all  the  land  which  can  be  irrigated.  Two  things 
seem,  therefore,  to  be  needed.  One  is  a  protection  of  prior  rights 
of  the  earlier  water  users,  and  another  is  the  adoption  of   all  the 


OFFICE    OF    EXPERIMENT    STATIONS. 


299 


agencies  which  can  be  employed  to  conserve  the  present  water  sup- 
ply. During  the  coming  season  the  investigation  will  be  directed 
toward  collecting  facts  which  will  show  the  sort  of  legislation  needed. 
They  will  include  collection  of  data  showing  how  far  development  can 
continue  without  affecting  the  water  supply  of  present  irrigators,  the 
best  methods  of  increasing  or  reinforcing  this  supply,  the  best  means 
of  economizing  in  the  use  of  water,  and  the  methods,  if  any,  by  which 
the  ingress  of  salt  water  may  be  prevented. 

The  report  on  rice  irrigation  along  the  Atlantic  coast,  which  forms 
a  part  of  Bulletin  No.  113  of  this  Office,  will  be  supplemented  by  fur- 
ther studies  of  the  economic  questions  which  confront  the  irrigators 
of  this  section.  It  is  believed  that  pumps  can  be  profitably  used  for 
the  irrigation  of  the  higher  land,  and  that  many  of  the  methods 
which  are  now  being  employed  to  advantage  in  Louisiana  and  Texas 
can  be  used  here. 

COOPERATION  WITH   STATE   AGENCIES. 

The  efforts  of  this  Office  to  promote  cooperative  arrangements  with 
the  agricultural  colleges  and  experiment  stations  and  the  State  engi- 
neers' offices  will  be  continued.  In  this  way  the  results  of  widely  sep- 
arated investigations  can  be  brought  together  and  order  and  system 
in  the  cooperative  work  of  State  agencies  promoted.  It  also  enables 
this  Office  to  avail  itself  of  the  services  of  highly  trained  scientists  at 
far  less  cost  than  would  be  required  to  secure  their  continuous  employ- 
ment. The  work  of  the  Office  has  also  been  greatly  aided  by  appro- 
priations for  irrigation  made  by  the  State  legislatures  of  Nevada,  Idaho, 
and  Montana,  by  the  cooperation  and  assistance  of  different  railway 
lines  in  the  West,  and  by  associations  for  the  reform  of  irrigation  laws. 

ORGANIZATION   OF   THE    FORCE. 

The  organization  of  the  force  employed  in  the  irrigation  investiga- 
tions of  this  Office  during  1901  and  1902  is  shown  in  the  following 
table : 


Names  and  post-office  addresses  of  experts  and  State  agents  of  the  irrigation 

investigations. 

Prof.  Elwood  Mead,  Chief  of  Irrigation  Investigations,  Washington,  D.  C. 

CENTRAL  DISTRICT. 
Clarence  T.  Johnston,  Assistant  Chief  in  Charge,  Cheyenne,  Wyo. 


State. 

State  agents  and  experts. 

Post-office. 

Colorado 

I'L.  G-.  Carpenter,  director  Colorado  Agricultural 
<    Experiment  Station. 

Fort  Collins. 
Denver. 

W.  M.  Reed,n  civil  engineer 

Roswell. 

Texas 

J.  C.  Nagle,  professor  of  engineering,  State  Agri- 
cultural College. 
O.  V.  P.  Stout,  professor  of  engineering,  Univer- 
sity of  Nebraska. 
B.  P.  Fleming,  Agricultural  Experiment  Station .. 
J.  D.  Stannard,  assistant  in  irrigation  investiga- 
tions; D.  W.  Ross,  State  engineer. 

[A.  F.  Doremus,  State  engineer 

E.  R.  Morgan,  agent  and  expert,  irrigation  inves- 
<    tigations. 

Prank  Adams,  assistant  in  irrigation  investiga- 
[    tions. 

College  Station. 

Nebraska 

Lincoln. 

Idaho  

Boise. 

Utah   . 

Salt  Lake. 
Do. 

Cheyenne,  Wyo. 

Agent  for  1901. 
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Names  and  post-office  addresses  of  experts  and  State  agents  of  the  irrigation 
investigations — Continued. 

WESTERN  DISTRICT. 
Prof.  James  M.  Wilson,  University  of  California.  Berkeley.  Cal. 


State. 

State  agents  and  experts. 

Post-office. 

fW.  Irving,  chief  engineer  Gage  Canal 

<E.  W.  Hilgard,  director  California  Agricultural 

[    Experiment  Station. 

W.  H.  Code,  chief  engineer  Consoli dated  Canal  at 
Mesa. 

A.  E.  Chandler,  professor  civil  engineering.  Uni- 
versity of  Nevada. 

O.L.Waller,  professor  of  engineering.  State  Agri- 
cultural College. 

Riverside. 
Berkeley. 

Mesa. 

Reno. 

Pullman. 

Washington 

NORTHERN  DISTRICT. 
Prof.  Samuel  Fortier.  Director  Agricultural  Experiment  Station.  Bozeman.  Mont, 


Montana 

North  Dakota 
South  Dakota 


Arthur  P.  Stover,  assistant  in  irrigation  investiga-     Bozeman. 

tions. 
E.  F.  Ladd.a professor  of  chemistry.  North  Dakota     Fargo. 

Agricultural  College. 
A.  B.  Crane,  professor  of  engineering.  South  Da-     Brookings. 

kota  Agricultural  College. 


EASTERN  DISTRICT. 


I 

Wisconsin j  A.  R.  Whitson,  professor  of  agricultural  physics. 

University. 

Missouri H.J.  Waters,  director  Missouri  Agricultural  Ex- 
periment Station. 

Louisiana ;  Frank  Bond,  assistant  in  irrigation  investigations. 

New  Jersey \  E.  B.  Voorhees,  director  New  Jersey  Agricultural 

Experiment  Stations. 


Madison. 

Columbia. 

Washington.  D.  C. 
New  Brunswick. 


a  Agent  for  1901. 

DRAINAGE  INVESTIGATIONS. 
C.  G.  Elliott.  Agent  and  Expert  in  Charge. 
PUMPING  AND  FARM  MACHINERY  INVESTIGATIONS. 
L.  G.  C.  Mayer,  Agent  and  Expert  in  Charge. 

IRRIGATION  PUBLICATIONS. 

The  irrigation  publications  actually  printed  during  the  year  included 
four  technical  bulletins,  two  Farmers'  Bulletins,  one  Yearbook  article, 
an  account  of  irrigation  investigations  during  1901  for  the  report  of 
the  Director  of  this  Office,  and  an  article  on  the  scope  and  purpose  of 
the  irrigation  investigations  of  the  Office  for  the  Annual  Report 
of  the  Office  for  1901.  In  addition  to  these  there  were  prepared  for 
publication  three  technical  bulletins.  The  bulletins  and  reports  actu- 
ally published  during  the  year  were  as  follows : 

Report  on  Irrigation  Investigations  in  California,  under  the  super- 
vision of  Elwood  Mead,  assisted  by  William  E.  Smythe,  Marsden 
Manson,  J.  M.  Wilson,  Charles  D.  Marx,  Frank  Soule,  fc.  E.  Grunsky, 
Edward  M.  Boggs,  and  James  D.  Schuyler  (Bulletin  No.  100,  pp.  Ill, 
pis.  29,  figs.  16),  which  gives  an  account  of  investigations  conducted 
in  California  duriug  1900  by  this  Office,  cooperating  with  the  Califor- 
nia Water  and  Forest  Association,  which  consisted  of  observations 
by  irrigation  experts  on  the  existing  legal,  engineering,  and  agricul- 
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tural  conditions  along  nine  typical  streams  used  for  irrigation  in  the 
State. 

Report  of  Irrigation  Investigations  for  1900  (Bulletin  No.  104,  pp. 
334,  pis.  25,  figs.  29) :  This  report  covers  the  second  year  of  investi- 
gations relating  mainly  to  duty  of  water.  The  reports  of  the  field 
agents  also  contain  a  large  amount  of  information  on  laws  and  cus- 
toms, agricultural  methods,  crop  returns,  and  other  subjects  related  to 
irrigation.  A  progress  report  on  the  quantities  of  silt  carried  by  a 
number  of  Southern  rivers  is  also  contained  in  this  volume.  This 
report  has  been  reprinted  in  separates. 

Irrigation  in  the  United  States,  Testimony  of  Elwood  Mead,  Irriga- 
tion Expert,  before  the  United  States  Industrial  Commission  (Bulle- 
tin No.  105,  pp.  47,  pis.  12,  fig.  1) :  The  statement  made  before  the 
Industrial  Commission  deals  chiefly  with  the  legal  status  of  irrigation, 
touching  on  State  control,  National  aid  to  irrigation,  and  the  disposal 
of  the  public  grazing  lands.  The  necessity  and  possibility  for  storage 
are  also  discussed. 

Irrigation  Practice  among  Fruit  Growers  on  the  Pacific  Coast,  by 
E.  J.  Wickson  (Bulletin  No.  108,  pp.  54,  pis.  10,  figs.  7) :  This  bulle- 
tin gives  the  results  of  a  special  investigation  into  the  conditions, 
extent  and  methods  of  irrigation  as  practiced  among  fruit  growers 
on  the  Pacific  coast. 

Irrigation  in  Field  and  Garden,  by  E.  J.  Wickson  (Farmers'  Bul- 
letin No.  138,  pp.  40,  figs.  18),  discusses  methods  of  irrigating  on  a 
small  scale. 

How  to  Build  Small  Irrigation  Ditches,  by  C.  T.  Johnston  and 
J.  D.  Stannard  (Farmers'  Bulletin  No.  158,  pp.  28,  figs.  9):  This  is  a 
reprint  of  an  article  in  the  Yearbook  of  the  Department  of  Agricul- 
ture for  1900,  entitled  "Practical  irrigation,"  giving  methods  for  lay- 
ing out  and  building  small  irrigating  ditches,  using  only  such 
implements  as  are  found  on  most  farms,  or  can  easily  be  made  by  the 
farmer. 

Some  Typical  Reservoirs  of  the  Rock}^  Mountain  States,  by  Elwood 
Mead  (Yearbook  of  the  Department  of  Agriculture  for  1901,  pp.  415- 
430,  pis.  8) :  This  article  describes  some  of  the  reservoirs  of  Colorado 
and  Utah,  paying  especial  attention  to  cost  of  construction  and 
returns  from  the  use  of  the  stored  water. 

Scope  and  Purpose  of  the  Irrigation  Investigations  of  the  Office  of 
Experiment  Stations,  by  Elwood  Mead  (Annual  Report,  Office  of 
Experiment  Stations,  1901,  pp.  417-436,  pis.  4). 

The  publications  prepared  for  the  printer  during  the  year  include 
the  following : 

Irrigation  of  Rice  in  the  United  States,  by  Frank  Bond  and  George 
H.  Keeney  (Bulletin  No.  113,  pp.  77,  pis.  28,  figs.  10) :  In  this  bulle- 
tin Mr.  Bond  describes  the  rice  industry  of  Louisiana  and  Texas,  and 
gives  measurements  of  the  quantities  of  water  used  in  irrigating  rice. 
The  laws  relating  to  irrigation  of  the  two  States  dealt  with  are  also 
discussed.  Mr.  Keeney 's  report  covers  North  Carolina,  South  Caro- 
lina, and  Georgia,  and  is  almost  wholly  descriptive. 

Irrigation  from  Big  Thompson  River,  in  Colorado,  by  John  E.  Field 
(Bulletin  No.  118,  pp.  75,  pis.  5,  fig.  1):  This  is  a  study  of  the  water 
laws  of  Colorado  as  illustrated  by  irrigation  from  Big  Thompson 
River.  Mr.  Field  discusses  more  particularly  the  "water-loaning" 
law,  a  recent  enactment  which  has  a  tendency  to  unsettle  existing 
rights  to  Colorado  streams. 

Report  of  Irrigation  Investigations  for  1901  (Bulletin  No.  119,  pp. 
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401,  pis.  64,  figs.  12) :  This  is  the  third  of  the  annual  reports  of  the 
irrigation  investigations  of  this  Office.  It  deals  chiefly  with  the  dnty 
of  water,  but  contains  also  reports  from  four  stations  in  the  humid 
States,  and  related  questions,  where  irrigation  is  not  a  necessity,  but  a 
means  of  increasing  the  returns  from  farm  lands;  a  report  on  the 
underground  water  supply  of  the  San  Bernardino  Valley,  California, 
and  the  second  progress  report  on  silt  measurements. 

The  manuscript  for  the  following  publications  is  in  hand:  Irriga- 
tion Water  Contracts,  by  J.  S.  Greene;  Report  on  Irrigation  in  Egypt, 
by  C.  T.  Johnston;  Irrigation  Investigations  in  Utah;  and  the  Irriga- 
tion System  of  the  Gallatin  Valley  in  Montana,  by  S.  Fortier. 

A  list  of  references  to  publications  relating  to  irrigation  and  land 
drainage  has  been  prepared  by  the  Library  of  the  Department  with 
the  cooperation  of  the  Office. 

The  increasing  demand  for  the  irrigation  bulletins  has  rendered  it 
necessary  to  reprint  Bulletins  58,  92,  96,  and  100,  Congress  having 
ordered  an  edition  of  3,200  of  the  last  named.  It  has  also  been  nec- 
essary to  reprint  the  separates  of  Bulletins  86  and  104,  containing  the 
reports  of  the  first  and  second  years'  investigations  on  irrigation. 

While,  as  the  above  statement  shows,  the  volume  of  published  mat- 
ter relating  to  irrigation  has  been  large,  and  its  distribution  wide,  the 
publications  have  not  been  the  whole  or  perhaps  the  most  effective 
means  employed  in  the  educational  work  of  the  irrigation  investiga- 
tions. The  answering  of  specific  inquiries  which  come  to  the  Depart- 
ment has  been  a  large  feature  of  the  work  of  the  office  in  Washing- 
ton. The  addresses  in  public  meetings  in  different  parts  of  the  arid 
region,  and  conferences  with  officials  and  others  interested,  have  also 
been  effective  agencies  for  promoting  the  work.  In  this  way  the 
experience  and  knowledge  already  obtained  have  been  brought  to  bear 
on  the  public  mind  more  effectively  than  heretofore  and  has  resulted 
in  a  great  quickening  of  interest  in  this  matter  throughout  the  West. 

The  increase  in  the  appropriation  for  irrigation  investigations 
($15,000)  made  by  the  last  Congress  will  be  almost  entirety  absorbed 
by  the  growing  outlay  for  publications  and  the  investigations  of  the 
rights  of  riparian  proprietors.  The  broadened  scope  of  these  investi- 
gations and  the  increased  interest  in  the  questions  with  which  they 
deal,  growing  out  of  the  rapid  development  now  taking  place,  have 
increased  the  opportunity  for  the  useful  employment  of  a  still  larger 
fund.  I  recommend,  therefore,  that  $75,000  for  the  conduct  of  the 
irrigation  investigations  of  this  Office  be  asked  for  in  the  estimates 
of  the  ensuing  year. 

Agricultural  Engineering. 

It  will  be  admitted  without  question  that  under  an  advanced  system 
of  agriculture  successful  farming  is  impossible  without  a  properly  laid 
out  farm,  thorough  drainage,  suitable  and  properly  constructed  farm 
buildings,  and  efficient  farm  implements  and  machinery,  and  yet  it 
may  be  safely  asserted  that  no  feature  of  our  agriculture  has  received 
less  attention  from  the  organized  agencies  for  agricultural  research 
and  investigation — namely,  this  Department  and  the  agricultural 
experiment  stations — than  such  subjects  as  these,  which  may  be 
classed  under  the  broad  term  of  agricultural  engineering. 

It  may  be  truly  claimed  that  American  inventive  genius  and  mechan- 
ical skill  have  unaided  surpassed  the  world  in  the  construction  of 
farm  machinery  and  stand  in  the  front  ranks  as  regards  other  lines  of 
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rural  engineering.  But  with  the  increasing  demand  for  efficient  labor- 
saving  devices  resulting  from  the  growing  scarcity  of  farm  labor,  and 
the  organization  and  development  in  foreign  countries  of  institutions 
for  the  systematic  study  and  improvement  of  farm  machinery,  it  is 
important  that  we  should  not  longer  neglect  this  field  of  inquiry  if  we 
are  to  meet  the  reasonable  requirements  of  our  agriculture  and  main- 
tain our  supremacy.  Systematic  investigations  of  the  kind  mentioned 
have  been  so  limited  in  this  country  that  at  present  the  Department 
is  not  in  a  position  to  answer  the  numerous  requests  for  information 
on  these  subjects  which  come  to  it,  and  these  demands  will  undoubt- 
edly increase  with  the  growing  application  of  new  forms  of  power  to 
farm  work  and  the  development  of  new  kinds  of  labor-saving  machin- 
ery. Interest  in  these  subjects  is  already  so  widespread  that  the 
agricultural  colleges  and  experiment  stations  are  broadening  their 
work  so  as  to  include  courses  of  study  and  investigations  in  agricul- 
tural engineering.  They  find  great  difficulty,  however,  in  establishing 
this  work  on  an  efficient  basis,  because  of  the  lack  of  definite  infor- 
mation in  available  form.  It  is  believed  that  this  Department  might 
well  undertake  to  collate  and  publish  such  information,  as  well  as  to 
institute  investigations  which  will  broaden  our  knowledge  of  the  prin- 
ciples involved  in  these  subjects.  Some  of  the  more  important  lines 
along  which  the  proposed  inquiries  and  investigations  might  be  under- 
taken with  profit  are,  as  already  indicated,  as  follows: 

(1)  Laying  out  of  farms,  including  arrangement  of  fields,  location 
of  buildings,  water  supply,  and  disposal  of  sewage. 

(2)  Drainage. — This  is  a  subject  of  universal  application,  but  the 
need  of  study  of  methods  of  draining  irrigated  land  to  remove  excess 
of  water  and  alkali  is  especially  urgent  for  the  reason  that  with  the 
rapid  extension  of  irrigation  the  subject  of  drainage  is  increasing  in 
importance.  Moreover,  the  problems  encountered  under  these  condi- 
tions are  different  from  those  which  arise  in  regions  where  the  surplus 
water  to  be  removed  by  drainage  comes  from  rainfall.  The  introduc- 
tion of  an  efficient  system  of  drainage  of  irrigated  lands  will  make 
productive  large  areas  of  land  now  practically  worthless,  and  will  ren- 
der available  for  irrigation  an  important  water  supply  which  is  now 
wasted.  In  response  to  numerous  requests  from  the  irrigated  region, 
the  Irrigation  Investigations  of  this  Office  has  undertaken  some  work 
along  this  line,  as  explained  on  page  294.  While  the  need  of  drainage 
investigations  in  connection  with  irrigation  is  especially  urgent,  there 
are  many  features  of  the  question  as  applied  to  humid  regions  which 
have  been  but  imperfectly  studied. 

(3)  Farm  buildings,  including  the  designing  of  the  different  build- 
ings required  on  the  farm,  with  studies  of  arrangement,  materials  to 
be  used,  and  methods  of  construction.  Formerly  farm  buildings  were 
mainly  storage  places  for  implements  and  products  and  shelter  for 
stock;  with  the  advance  of  agriculture  farm  buildings  have  become 
more  complex  in  construction  and  use,  and  should  be  as  carefully 
planned  and  constructed  as  factories.  Not  only  is  there  a  wide  field 
for  stud}7  in  the  improvement  of  their  design  to  more  perfectly  meet 
the  requirements  of  modern  agriculture,  but  the  question  of  the 
materials  used  in  their  construction  must  receive  attention  in  the  near 
future.  So  long  as  lumber  was  abundant  and  cheap  wood  was  the 
most  desirable  material,  but  with  the  growing  scarcity  and  increasing 
cost  of  lumber  the  time  is  not  far  distant  when  brick,  concrete,  stone, 
and  metal  will  have  to  be  considered.     Moreover,  under  modern  con- 
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ditions  of  high-bred,  high-priced  stock,  the  question  of  stable  sanita- 
tion, heating,  lighting,  and  ventilation  has  assumed  an  importance 
second  only  to  that  of  house  sanitation;  but  the  data  upon  which  to 
base  an  efficient  system  of  ventilation,  for  instance,  are  of  the  most 
limited  and  unreliable  character.  It  is  believed  that  a  study  of  the 
subject  of  farm  buildings  will  benefit  our  agriculture  not  only  by  the 
saving  of  large  sums  of  money  in  the  selection  and  combination  of 
materials  used,  but  by  the  adoption  of  better  designs. 

(4)  Farm  implements  and  machinery. — Inquiries  which  might  be 
profitably  undertaken  under  this  head  include — 

(a)  Preliminary  work  in  the  collection  and  publication  of  informa- 
tion regarding  the  evolution,  character,  and  uses  of  farm  implements 
and  machinery  in  this  and  other  countries.  This  is  important  because 
the  available  literature  of  the  subject  is  scattered,  fragmentary,  and 
out  of  date.  A  small  beginning  has  been  made  in  this  direction  in  a 
bulletin  on  "  The  evolution  of  reaping  machines,"  recentlv  published 
by  this  Office. 

(b)  Laboratory  and  practical  tests,  involving  a  study  of  principles 
of  construction  and  methods  of  operation  of  farm  implements  and 
machinery  with  special  reference  to  efficiency  and  economy.  These 
might  very  properly  include  certain  strictly  technical  inquiries  regard- 
ing the  fundamental  nature  of  the  various  mechanical  farm  operations 
with  a  view  to  suggesting  the  best  means  of  performing  them  with  the 
implements  and  machines  at  present  available,  or  with  others,  the  con- 
struction of  which  will  be  indicated  by  the  results  of  the  inquiries. 
Such  inquiries  would  require  considerable  laboratory  equipment,  but 
the  results  obtained  would  be  useful  to  the  farmer  by  securing  for 
him  the  most  efficient  implement  or  machine  for  performing  the  desired 
operation  and  to  the  manufacturer  by  assisting  him  in  the  construc- 
tion of  the  desired  implements  and  machines.  Other  important 
inquiries  which  might  be  pursued  in  the  laboratory  and  in  rjractical 
trials  are  tests  of  the  relative  efficiency  and  best  methods  of  applica- 
tion of  various  kinds  of  power  (hand,  animal,  steam,  gas,  hot  air,  com- 
pressed air,  water  power,  wind  power,  and  electricity)  when  used  in 
driving  different  kinds  of  farm  machinery  under  varying  conditions, 
and  comparative  tests  of  different  classes  of  farm  implements  and 
machinery  when  operated  under  different  conditions,  with  a  view  to 
improvement  as  regards  ease  of  operation,  practical  efficiency  (power 
required  and  quantity  and  quality  of  work),  and  durability.  Observa- 
tions on  draft  under  varying  conditions  would  also  be  an  important 
feature  of  such  tests. 

A  special  line  of  inquiry  in  this  connection  for  which  there  is  a 
rapidly  growing  demand  is  that  relating  to  pumps  and  pumping  for 
supplying  water  for  irrigation  and  other  farm  purposes. 

From  the  above  brief  outline  of  proposed  investigations  on  agricul- 
tural engineering,  it  will  be  seen  that  these  inquiries  would  be  more 
complete  and  fundamental  than  any  yet  attempted  in  this  country. 
It  is  hoped  that  funds  to  extend  the  work  of  this  Department  in  these 
directions  may  be  provided  at  an  early  day,  and  I  would  suggest  that 
an  initial  appropriation  of  825,000  for  this  purpose  be  asked  for  to  be 
used  during  the  fiscal  year  1904. 
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U.  S.  Department  of  Agriculture, 

Office  of  Public  Road  Inquiries, 

Washington,  D.  C,  August  SI,  1902. 
Sir  :  I  have  the  honor  to  submit  herewith  the  report  of  the  Office  of 
Public  Road  Inquiries  for  the  fiscal  year  ended  June  30, 1902,  together 
with  an  outline  of  the  work  for  the  current  year  and  recommendations 
and  estimates  for  the  ensuing  year. 

Respectfully,  Martin  Dodge, 

Director. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

The  work  of  this  Office  during  the  past  year  has  been  continued  and 
extended  along  the  lines  laid  down  in  previous  reports.  The  Director 
and  assistants,  including  the  office  force  and  road  experts,  have  been 
engaged  in  collecting  and  disseminating  information  relating  to  the 
various  phases  of  the  road  question,  attending  road  conventions  and 
other  meetings  where  the  subject  of  road  improvement  was  under  dis- 
cussion, and  cooperating  with  county  and  State  road  officials,  agricul- 
tural colleges,  and  experiment  stations  in  the  construction  of  object- 
lesson  roads.  The  correspondence  of  the  Office,  including  applica- 
tions for  assistance,  information,  and  literature,  has  been  heavier  than 
in  any  year  since  the  Office  was  established.  In  addition  to  publishing 
three  new  bulletins  and  one  circular,  most  of  the  publications  of  the 
Office  have  been  reprinted,  and  in  some  cases  three  or  four  new  edi- 
tions have  been  necessary  to  satisfy  the  unusual  demand.  The  special 
agents  and  experts  of  the  Office  have  attended  numerous  road  meet- 
ings, and  have  given  advice  and  assistance  in  the  building  of  sample 
roads  in  many  places  throughout  the  country.  Owing  to  the  great 
importance  of  this  practical  feature  of  the  work,  and  to  the  constantly 
increasing  demands  for  it,  every  possible  effort  has  been  made  to  assist 
in  these  object-lesson  demonstrations  in  road  building 

PUBLICATIONS   OF   THE    OFFICE. 

An  International  Good  Roads  Congress  was  held  at  Buffalo,  N.  Y., 
September  16-21,  1901,  under  the  auspices  of  the  National  Good 
Roads  Association.  The  proceedings  of  the  convention,  containing 
much  valuable  information  relating  to  the  progress  of  road  construc- 
tion in  the  United  States  and  Canada,  were  published  as  Bulletin  No. 
21.  The  first  edition  of  10,000  was  soon  exhausted,  and  the  Office  is 
now  sending  out  another  edition  of  10,000  copies. 
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The  proceedings  of  another  good  roads  convention,  likewise  held  in 
Xew  York  State,  are  to  be  found  in  Bulletin  No.  22.  It  was  the 
third  annual  good  roads  convention  of  the  boards  of  supervisors  of 
the  State  of  Xew  York,  held  at  Albany,  January  28  and  29,  1902. 
The  special  feature  of  the  meeting,  embodied  in  this  bulletin,  was  the 
information  concerning  the  progress  that  New  York  has  made  toward 
State  aid  in  road  improvement.  The  State  appropriation  for  this  work 
has  been  increased  from  850,000  in  1898  to  8750,000  in  1901. 

Another  publication  completed  this  year  is  circular  Xo.  36,  contain- 
ing a  list,  so  far  as  known,  of  all  National,  State,  and  local  road  asso- 
ciations and  kindred  organizations  in  the  United  States.  The  wide- 
spread and  ever-increasing  interest  in  highway  improvement  is  indi- 
cated by  the  number  of  these  organizations.  "When  this  Office  was 
established,  in  1893,  there  was  only  one  National  organization  and 
three  or  four  local  associations;  now  there  are  over  100  organizations, 
and  these  include  six  distinctly  National  road  associations. 

Farmers'  Bulletin  No.  136,  entitled  "Earth  Roads,"  was  also  pre- 
pared in  this  Office  and  published  during  the  year.  It  contains  a  num- 
ber of  practical  suggestions  on  the  improvement  of  earth  roads,  and 
is  illustrated  by  engravings  showing  the  methods  of  construction  and 
maintenance  of  such  roads.  Over  100,000  copies  have  already  been 
distributed,  and  the  demand  for  it  is  as  great  as  ever.  The  influence 
of  this  publication  to  those  interested  or  engaged  in  road  work  is 
shown  by  the  many  favorable  comments  that  have  been  received  from 
prominent  men  throughout  the  country.  W.  W.  Crosby,  road  engi- 
neer of  Baltimore  County,  Md.,  said  in  acknowledging  the  receipt  of 
a  copy  of  the  bulletin : 

It  is  an  exceedingly  valuable  paper,  and  I  should  like  your  permission  to  make 
liberal  use  of  it  in  a  circular  I  am  preparing  on  the  principles  of  construction  and 
maintenance  of  roads  for  distribution  among  road  commissioners  of  Baltimore 
County.  The  principles  brought  out  therein  can  not  be  too  firmly  impressed  on 
the  public  mind. 

Lansing  H.  Beach,  ex-Engineer  Commissioner  of  Washington,  D.  C, 
says  of  the  bulletin : 

I  have  read  it  with  much  interest,  and  believe  that  you  have  done  good  mis- 
sionary work  in  stating  what  you  have  done  and  having  it  published  in  this  form. 
It  ought  to  do  a  great  deal  of  good  and  do  away  with  some  of  that  widely  preva- 
lent notion  that  a  road  has  to  be  a  mud  hole  unless  it  can  be  macadamized  at  a 
cost  of  several  thousand  dollars  per  mile. 

Stuyvesant  Fish,  president  of  the  Illinois  Central  Railroad  Com- 
pany, also  writes  of  the  bulletin:  "  This  ought  to  be  sent  out  to  every 
roadmaster  throughout  the  country." 

The  following  bulletins  are  in  course  of  preparation: 

Bulletin  No.  23.  Road  Conventions  in  the  Southern  States  and  Object-Lesson 
Roads  Constructed  under  the  Supervision  of  the  Office  of  Public  Road  Inquiries, 
with  the  cooperation  of  the  Southern  Railwav.  during  the  fall  and  winter  of 
1901-1902. 

Bulletin  No.  24.  Proceedings  of  the  North  Carolina  Good  Roads  Convention, 
held  at  Raleigh.  N.  O.  February  12  and  13.  1902. 

Bulletin  No.  25.  Proceedings  of  the  Jefferson  Memorial  and  Interstate  Good 
Roads  Convention,  held  at  Charlottesville,  Va.,  April  2,  3.  and  4.  1902. 

WORK   OF   SPECIAL   AGENTS   OF   THE   OFFICE. 

Prof.  J.  A.  Holmes,  of  Xorth  Carolina,  and  James  W.  Abbott,  of 
Colorado,  were  reappointed  special  agents  of  the  Southern  and  Western 
divisions,  respectively,  and  summaries  of  their  work  for  the  fiscal  year 
ended  June  30,  1902,  are  submitted. 
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SOUTHERN   DIVISION. 

During  the  year  Professor  Holmes  has  visited  nearly  all  the  South- 
ern States,  examining  into  the  character  and  distribution  of  the  mate- 
rials suitable  for  use  in  road  building,  the  employment  of  convict 
labor  in  road  building,  the  character  of  road  legislation,  the  condition 
of  the  roads,  and  the  status  of  public  opinion  in  each  State.  The 
samples  of  road  material  collected  were  forwarded  to  Washington  to 
be  tested  in  the  road-material  laboratory,  and  the  results  of  these 
tests,  as  fast  as  completed,  have  been  communicated  directly  to  the 
interested  local  officials. 

In  connection  with  his  trips  through  the  different  States,  Mr.  Holmes 
has  attended  and  presented  papers  before  a  number  of  good  roads 
conventions.  He  has  delivered  addresses  on  road  questions  before 
several  of  the  State  legislatures  and  a  number  of  educational  institu- 
tions. He  has  endeavored,  both  by  correspondence  and  through  his 
personal  visits,  to  keep  in  touch  with  the  State  and  county  officials, 
and  has  discussed  with  them  the  best  plans  for  road  improvement 
through  the  use  of  local  materials  in  the  different  sections. 

The  list  of  persons  now  corresponding  with  this  Office  concerning 
the  good  roads  movement  in  the  Southern  States  is  large  and  is  con- 
stantly growing.  Through  this  correspondence  every  portion  of  the 
South  is  reached  and  accurate  information  concerning  the  road- 
building  work  is  promptly  collected. 

Literature  relating  to  road  building  is  being  distributed  in  all  of  the 
Southern  States.  The  organization  of  local,  county,  and  State  road 
improA^ement  associations  is  being  encouraged,  and  the  members  of 
such  associations  are  aided  through  the  literature  and  the  suggestions 
sent  out  to  keep  up  an  active  educational  campaign  in  behalf  of  the 
movement. 

One  of  the  special  problems  taken  up  during  the  jesir  by  the  South- 
ern division  is  that  relating  to  the  improvement  of  earth  roads  through 
the  use,  and  especially  the  mixture,  of  such  local  materials  as  clay 
and  sand  in  the  coastal  or  rockless  regions  of  the  South  Atlantic  and 
Gulf  States.  It  has  been  found  in  many  cases  that  quite  satisfactory 
roads  can  be  constructed  by  spreading  clay  on  the  deep  sand  or  spread- 
ing sand  on  clay  roads  and  allowing  the  wheels  of  passing  vehicles  to 
thoroughly  mix  and  pack  the  materials.  The  results  of  this  work 
have  been  so  satisfactory  in  several  sections  that  applications  are 
constantly  received  for  road-building  experts  to  be  sent  to  different 
States  to  give  special  instructions  in  the  methods  of  testing  road 
materials  and  constructing  cheap  and  efficient  farm  roads.  Owing  to 
the  inability  of  the  Office  to  supply  these  experts,  nearly  all  such 
requests  have  been  denied,  but  in  several  cases  experts  have  been 
sent,  and  with  decidedly  favorable  results.  It  is  to  be  hoped  that 
during  the  ensuing  fiscal  year  a  much  greater  amount  of  work  of  this 
kind  can  be  done. 

WESTERN   DIVISION. 

N  During  the  last  fiscal  year  Mr.  James  W.  Abbott  continued  to  work 
on  the  plan  outlined  in  my  last  report.  He  traveled  35,000  miles 
through  South  Dakota,  Wyoming,  Montana,  Idaho,  Oregon,  Washing- 
ton, California,  Arizona,  New  Mexico,  Nevada,  Utah,  and  Colorado, 
covering  as  fully  as  possible  the  territory  assigned  him.  On  one  of 
these  trips  he  made  two  digressions,  one  into  British  Columbia  on  the 
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north  and  another  as  far  as  the  City  of  Mexico  on  the  south.  He 
also  made  two  trips  to  the  Office  at  Washington,  D.  C,  and  one  to 
the  International  Good  Roads  Congress  at  Buffalo. 

The  object  sdught  in  his  travels  was  to  get  into  as  close  tonch  as 
possible  with  the  highway  situation  generally,  and  to  learn  the  char- 
acter, under  varying  physical  conditions,  of  existing  roads  embraced 
in  this  wide  field.  As  a  practical  road  builder,  he  aimed  to  stud}-  on 
the  ground  the  various  problems  presented  by  geology,  topography, 
and  climate  of  each  section.  He  also  endeavored  to  learn  the  exist- 
ing condition  of  public  sentiment  and  the  degree  of  enlightenment 
on  road  subjects,  and  then  the  most  practical  methods  by  which 
these  might  be  stimulated  and  increased.  Wherever  he  went,  he 
sought  out  the  representative  men  of  the  community,  city,  county,  or 
State,  the  editors  of  the  newspapers,  city  and  county  engineers,  road 
supervisors,  mayors,  executive  officers  of  commercial  bodies  and  indus- 
trial enterprises,  and  professors  in  educational  institutions.  Before 
leaving  a  community  he  invariably  inspected  its  roads,  in  company 
with  someone  interested  in  road  matters  and  posted  on  local  condi- 
tions; and  after  a  study  of  the  history  of  these  roads  and  of  feasible 
plans  for  their  betterment,  he  offered  to  the  proper  officials  such  advice 
as  seemed  pertinent  to  the  conditions.  In  connection  with  all  this  work 
he  found  time  to  visit  and  address  four  important  road  conventions. 

Besides  preparing  a  great  many  articles  for  the  press  and  supplying 
material  for  a  still  greater  number  written  by  others,  Mr.  Abbott, 
after  an  exhaustive  study,  wrote  a  monograph  on  "The  use  of  oil  on 
roads."  He  also  prepared  a  pjaper  on  "Mountain  roads  as  a  source 
of  revenue"  for  publication  in  the  Yearbook  of  the  Department  for 
1901.  Much  time  and  effort  was  expended  on  this  paper,  and  it  is 
attracting  favorable  attention  throughout  the  United  States.  It  is 
hoped  that  the  article  may  lead  to  important  results  in  developing,  by 
good  roads  and  other  improvements,  the  unrivaled  scenic  resources  of 
this  country.  Another  duty  requiring  careful  attention  was  the  large 
and  increasing  correspondence  on  matters  pertaining  to  road  improve- 
ment. The  universal  interest  in  the  subject,  everywhere  aroused, 
has  naturally  led  very  many  people  to  write  letters  to  Mr.  Abbott  ask- 
ing for  information.  Many  of  these  letters  have  dealt  with  the  need 
for  legislation  and  the  tentative  efforts  in  that  direction  in  his  especial 
field. 

Being  an  enthusiast  in  the  good  roads  cause,  Mr.  Abbott  devoted 
all  his  time  to  this  work.  Consequently,  the  sum  of  81,500,  available 
for  payment  for  his  services,  was  actually  used  in  paying  his  expenses. 

ROAD-MATERIAL   LABORATORY. 

The  laboratory  for  the  testing  of  road  building  materials,  estab- 
lished in  December,  1900,  through  the  cooperation  of  this  Office  and 
the  Bureau  of  Chemistry,  is  now  in  full  operation,  and  any  citizen  of 
the  United  States  interested  in  the  construction  of  .public  highways 
can  have,  road  materials  tested  free  of  charge. 

These  materials  are  subjected  to  an  abrasion  test  to  determine  their 
resistance  to  wear,  a  cementation  test  to  determine  their  cementing 
or  binding  power,  a  toughness  and  a  hardness  test.  Other  informa- 
tion regarding  materials  is  also  furnished  to  applicants,  such  as  den- 
sity, absorptiveness,  and  proper  nomenclature. 
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COOPERATION   IN   BUILDING   OBJECT-LESSON   ROADS. 

In  addition  to  making  scientific  tests  of  road-building  materials, 
the  Office  has,  during  the  past  year,  cooperated  with  the  local  authori- 
ties in  many  different  States  in  building  short  sections  of  object-lesson 
roads,  thus  determining  not  only  the  best  available  materials  for  any 
particular  community,  but  also  demonstrating  their  practical  applica- 
tion to  the  road.  In  this  work  it  is  intended  not  only  to  contribute 
something  by  way  of  cooperation  on  the  part  of  the  General  Gov- 
ernment, but  also  to  secure  cooperation  on  the  part  of  as  many 
different  interests  connected  with  the  road  question  as  possible. 
The  local  community  having  the  road  built  is  most  largely  inter- 
ested, and  is  expected  to  furnish  the  common  labor  and  domestic 
material.  The  railroad  companies  generally  cooperate,  because  they 
are  interested  in  having  better  roads  to  and  from  railroad  stations. 
They  therefore  contribute  by  transporting  free,  or  at  very  low 
rates,  the  machinery  and  such  foreign  materials  as  are  needed 
in  the  construction  of  the  road.  The  manufacturers  of  earth- 
handling  and  road-building  machinery  cooperate  by  furnishing  all 
needed  machinery  for  the  most  economical  construction  of  the  road, 
and  in  many  cases  prison  labor  is  used  in  preparing  material  which 
finally  goes  into  the  completed  roadbed.  The  contribution  which  the 
General  Government  makes  in  this  scheme  of  cooperation  is  both 
actually  and  relatively  small,  but  it  is  by  means  of  this  limited 
cooperation  that  it  has  been  possible  to  produce  a  large  number  of 
object-lesson  roads  in  different  States.  These  have  proven  to  be 
very  beneficial,  not  only  in  showing  the  scientific  side  of  the  question, 
but  the  economical  side  as  well. 

The  work  of  building  object-lesson  roads,  in  cooperation  with  the 
Illinois  Central  Railroad  Company,  through  the  Mississippi  Valley 
from  ]STew  Orleans  to  Chicago,  as  outlined  in  the  last  annual  report, 
was  continued  into  the  present  year,  terminating  July  26,  1901,  in 
the  construction  of  object-lesson  earth  roads  and  the  holding  of  a  con- 
vention at  Effingham,  111.  During  the  month  of  September,  1901, 
another  good-roads  train,  organized  in  Chicago  and  carrying  all  kinds 
of  modern  road-building  machinery,  proceeded  over  the  Lake  Shore 
and  Michigan  Southern  Railroad  to  Buffalo,  where  the  machinery  was 
used  in  the  construction  of  samples  of  macadam  and  earth  roads  on 
Grand  Island,  near  Buffalo.  The  good-roads  train  was  on  exhibition 
on  the  grounds  of  the  Pan-American  Exposition  during  the  session  of 
the  International  Good  Roads  Congress.  This  was  the  first  interna- 
tional good  roads  congress  ever  held  which  was  attended  by  European 
delegates.  It  was  attended  by  prominent  statesmen  and  officials,  road 
experts,  and  engineers  from  various  parts  of  this  and  other  countries, 
and  the  results,  it  is  believed,  will  prove  far-reaching  in  their  benefits. 

This  Office  cooperated  for  a  period  of  about  five  months  during  the 
winter  of  1901-1902  with  the  Southern  Railway  Company  and  the 
National  Good  Roads  Association  in  an  expedition  for  building  object- 
lesson  roads  in  the  southeastern  section  of  the  country.  The  good- 
roads  train  left  Alexandria,  Va.,  on  October  29,  1901,  and  closed  its 
itinerar3T  at  Charlottesville,  Va.,  on  April  5,  1902.  During  the  inter- 
vening time  it  traveled  over  the  Southern  Railroad  and  its  branches 
through  the  States  of  Virginia,  North  Carolina,  South  Carolina,  Ten- 
nessee, Georgia,  and  Alabama,  a  distance  of  4,037  miles,  stopping  at 
eighteen  different  places  and  building  as  many  object-lesson  roads. 
The  following  places  Avere  visited,  where  conventions  were  also  held: 
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Winston-Salem  and  Asheville,  N.  C. ;  Greenville  and  Chattanooga, 
Tenn. ;  Birmingham,  Mobile,  and  Montgoineiy,  Ala. ;  Atlanta  and 
Augnsta,  Ga. ;  Greenville,  Columbia,  and  Charleston,  S.  C. ;  Lynch- 
burg, Danville,  Richmond,  and  Charlottesville,  Va. 

The  governors  of  several  of  the  States  visited  issued  proclamations 
announcing  the  arrival  of  the  train  and  urging  the  people  to  witness 
the  object-lesson  work  and  to  participate  in  the  deliberations  of  the 
conventions  held.  These  conventions  were  addressed  by  the  gov- 
ernors, United  States  Senators,  Representatives  in  Congress,  generals 
of  the  United  States  Army,  and  presidents  of  colleges  and  universities, 
professional  and  business  men,  farmers,  and  others.  The  addresses 
were  of  an  unusually  high  class  and  were  very  instructive,  as  they 
covered  almost  every  phase  of  the  road  question.  Indeed,  the}'  were 
considered  of  so  much  importance  that  many  of  them  are  to  be  pub- 
lished, as  heretofore  mentioned. 

This  Southern  Railway  good  roads  train  was  equipped  with  twelve 
carloads  of  the  most  modern  and  improved  road- building  machinery, 
as  well  as  two  officers'  cars  for  the  road  experts  and  officials  of  this 
Department  and  the  National  Good  Roads  Association,  and  one  camp 
ear  for  the  laborers.  The  train,  its  equipment,  and  operating  force 
were  all  supplied  by  the  railroad  company,  while  the  road-building 
machinery  and  the  expert  operators  of  the  same  were  furnished  by 
the  road-machine  companies.  In  all  cases  the  materials  and  common 
labor  for  the  road  work  were  supplied  by  the  local  authorities.  The 
Government  furnished  instruction  and  scientific  information,  expert 
road  builders,  and  didactic  literature  pertaining  to  the  work.  At  all 
the  places  visited  samples  of  stone,  gravel,  chert,  earth,  or  shell  roads 
were  built,  so  adapted  to  the  local  conditions  as  to  show  the  best  and 
most  economical  use  of  the  available  materials. 

Besides  the  conventions  participated  in  during  the  trips  of  the  good 
roads  trains,  the  Director  and  assistant  director  of  this  Office  attended 
and  addressed  several  other  important  road  conventions  during  the 
year,  among  which  may  be  mentioned  the  following :  The  annual  con- 
vention of  the  Eastern  Ontario  Good  Roads  Association,  Ottawa,  Can- 
ada; the  annual  good  roads  convention  of  the  State  board  of  county 
commissioners,  Ocala,  Fla. ;  a  convention  to  inaugurate  the  construc- 
tion of  stone  roads,  Saginaw,  Mich. ;  the  annual  meet  of  the  Highway 
Alliance  and  League  of  American  Wheelmen,  Atlantic  City,  X.  J., 
and  the  annual  meeting  of  the  Automobile  Club  of  America,  New 
York  City. 

In  answer  to  inquiries  as  to  the  present  condition  of  the  sample 
roads  built  in  connection  with  the  good  roads  trains  under  the  direc- 
tion of  this  Office,  very  gratifying  reports  were  received,  some  of 
which  are  as  follows : 

RESULTS   OF   ILLINOIS   CENTRAL  EXPEDITION. 

In  regard  to  the  sample  earth  road  built  in  this  city  in  the  spring  of  1901,  I  beg  to 
state  that  nothing  has  been  done  to  it  since  completion.  Yet  it  was  so  built  that 
it  is  in  very  good  order.  Our  president.  Mr.  John  Dymond.  advised  me  some 
time  since  that  the  convention  held  here  and  the  piece  of  road  built  had  greatly 
benefited  several  road  committees  in  our  parishes,  resulting  in  their  making  a 
number  of  improvements. — Harry  H.  Hodgson,  Secretary  Louisiana  State  Good 
Roads  Association,  New  Orleans,  La. 

The  road  built  last  season  by  the  good  roads  train  has  done  a  vast  amount  of 
good.  People  have  taken  a  great  interest  in  it.  In  connection  with  same,  the 
board  of  supervisors  have  used  their  efforts  to  improve  all  the  roads,  and  as  a 
result  we  think  in  time  that  every  road  in  this  county  will  be  put  in  magnificent 
condition. — J.  W.  Ross.  Secretary  Good  Roads  Association,  Natchez.  Miss. 
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The  specimen  of  good  road  built  under  the  direction  of  your  Department  last 
year  is  in  good  condition  and  is  well  constructed.  The  building  of  this  road  has 
aroused  public  interest  in  the.  improvement  and  construction  of  good  roads,  and 
there  seems  to  be  a  general  demand  for  road  improvement  in  this  county.  I  think 
it  will  not  be  a  very  great  while  before  there  will  be  a  concerted  effort  on  the  part 
of  the  citizens  of  this  county  looking  to  the  construction  of  better  roads  through- 
out the  county.  I  find  almost  a  universal  desire  and  demand  for  it. — Stokely  D. 
Hays,  President  Tennessee  Good  Roads  Association,  Jackson,  Tenn. 

The  mile  of  road  built  here  last  summer  from  Elwood  avenue  to  the  country 
club,  under  the  direction  of  your  Office,  has  proved  a  very  useful  object  lesson. 
Your  visit  and  the  sample  road  has  awakened  interest  in  the  movement  throughout 
the  State.  As  you  will  remember,  when  finished  it  was  a  beautiful,  smooth,  solid, 
earth  road.  Since  then  the  country  club  has  had  it  macadamized,  and  it  is  as 
pretty  a  road  as  one  could  wish  to  see.  The  building  of  this  road  has  resulted  in 
the  organization  of  the  county  good  roads  association,  of  which  Col.  I.  B.  Nail  is 
president.  The  Louisville  Commercial  Club  has  been  actively  engaged  in  pro- 
moting this  movement  for  four  years  or  more,  and  is  now,  on  account  of  the 
newly  awakened  interest,  doing  more  for  the  cause  than  ever  before. — J.  C.  Van 
Pelt,  Secretary  Kentucky  Good  Roads  Association,  Louisville,  Ky. 

RESULTS   OF   THE   SOUTHERN   RAILWAY  EXPEDITION. 

While  the  enthusiasm  worked  up  when  the  train  was  in  this  city  has  somewhat 
subsided,  there  is  still  a  very  healthy  interest  exhibited  in  the  good-roads  work  in 
many  portions  of  the  State.  The  executive  committee  of  the  State  good  roads 
association,  of  which  I  am  a  member,  recently  held  a  meeting  at  Montgomery  and 
formulated  an  address  to  the  people  with  suggestions  in  regard  to  the  formation 
of  good  roads  associations  in  every  county  in  the  State.  We  desire  these  county 
organizations  to  select  delegates  to  attend  the  convention  to  be  held  in  Montgom- 
ery this  fall  before  the  next  meeting  of  the  legislature,  in  order  that  we  may  agree 
upon  a  system  of  road  laws  to  supersede  the  obsolete  laws  we  now  have.  This 
movement,  I  believe,  will  be  productive  of  practical  results,  the  idea  being  to  have 
one  central  State  organization,  of  which  the  county  organizations  will  be  parts 
and  duly  represented.  To  show  the  interest  taken,  I  am  glad  to  say  that  every 
member  of  the  State  executive  committee  was  present  at  the  meeting  except  one, 
and  he  was  unavoidably  absent. — Henry  Fonde,  President  Southern  Alabama 
Good  Roads  Association,  Mobile.  Ala. 

I  have  made  inquiry  of  a  number  of  the  residents  of  this  city  and  the  vicinity 
who  make  use  of  the  model  road  built  under  your  supervision  in  this  neighborhood. 
The  traffic  varies  from  the  passage  of  a  light  buggy  or  wagon  to  the  heaviest 
hauling,  and  I  find  no  dissatisfaction  expressed  with  the  road  by  any  class  of 
users.  As  yet  we  have  built  no  roads  since  your  visit,  but  I  think  the  example  will 
tell  when  new  construction  is  begun. — Charles  Minor  Blackford,  Jr.,  M.  D., 
Lynchburg,  Va. 

It  gives  me  pleasure  to  say  that  the  increased  interest  in  building  and  main- 
taining good  roads  has  been  very  marked  in  North  Carolina  since  the  visit  of  the 
good  roads  train.  Though  little  actual  work  has  been  done,  yet  from  all  sections 
of  the  State,  especially  from  those  sections  where  the  good  roads  train  stopped 
and  conventions  were  held,  numerous  inquiries  have  come  to  me  for  information 
and  for  copies  of  the  recent  road  laws  passed  by  our  legislature,  the  adoption  of 
which  is  optional  with  the  county  commissioners.  Other  evidence  of  various 
kinds  shows  the  awakening  of  our  people  to  the  great  necessity  of  road  improve- 
ment. I  am  sure  of  the  great  value  of  the  work  your  Office  has  undertaken,  and  I 
wish  you  continued  success. — S.  L.  Patterson,  North  Carolina  Commissioner  of 
Agriculture  and  Immigration,  Raleigh,  N.  C. 

The  road  built  north  of  the  city  by  the  good  roads  train  is  an  excellent  piece  of 
work,  and  is  standing  the  travel  beyond  my  expectation;  in  fact,  it  is  almost  a 
perfect  piece  of  work.  I  believe  the  good  roads  movement  is  also  growing  in 
almost  every  county  in  this  State,  and  within  twelve  months,  in  my  judgment, 
its  friends  will  be  organized  and  ready  for  work.  This  means  a  great  deal  for 
North  Carolina.  It  will  cost  in  this  section  to  build  such  roads  as  we  are  build- 
ing, with  granite  bed  in  the  center  9  inches  deep  and  10  feet  wide,  with  a  dirt 
driveway  8  feet  wide  on  either  side  of  the  macadam,  about  $2,000  or  $2,500  per 
mile.  I  wish  the  good  roads  train  could  repeat  its  circuit  this  fall  through  this 
section.  It  would  do  more,  in  my  opinion,  to  promote  the  good  roads  move- 
ment than  anything  that  can  be  done.     I  hope  the  good  roads  movement  will 
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continue  to  grow  throughout  the  entire  country. — P.  H.  Hanes.  President  North 
Carolina  Good  Roads  Association,  Winston,  N.  C. 

With  relation  to  the  short  bit  of  road  constructed  at  Charleston  by  the  good 
roads  train.  I  beg  to  advise  that  careful  inspection  shows  it  to  have  well  with- 
stood the  test  to  which  it  has  been  subjected.  You  will  appreciate,  however, 
that  the  traffic  over  this  road  has  not  been  of  a  heavy  order.  The  interest  in  good 
roads,  stimulated  by  your  popular  enterprise,  is  continually  extending,  and  is 
worthy  of  the  highest  commendation.  One  of  the  foremost  tenets  proclaimed  in 
the  present  gubernatorial  campaign  is  "good  roads."  I  most  heartily  approve  of 
your  work.  The  greatest  benefits  are  to  come  to  us  through  ready  transporta- 
tion from  the  farms  to  the  common  carriers. — Earle  Sloan.  State  Geologist. 
Charleston,  S.  C. 

RESULTS    OF   EARLIER    OBJECT-LESSON   ROAD    WORK. 

On  account  of  the  great  importance  of  the  Government's  coopera- 
tion in  this  object-lesson  road  work  and  the  urgent  demands  that  are 
being  made  for  its  extension,  it  is  well  to  reproduce  here,  in  addition 
to  the  above  comments  on  the  work  of  the  good  roads  trains,  a  few 
reports  upon  the  sample  roads  constructed  in  recent  years  in  the  vari- 
ous States  under  the  direction  of  this  Office,  in  cooperation  with  the 
State  and  the  county  officials,  agricultural  colleges,  and  experiment 
stations : 

As  one  of  the  commissioners  having  this  matter  in  charge.  I  have  been  more  or 
less  conversant  with  the  sample  road  put  in  by  the  Government  in  this  vicinity  a 
few  years  since.  The  work  was  prosecuted  with  more  or  less  difficulty  at  that 
time  because  of  the  lack  of  proper  material  for  its  construction.  That  portion  of 
it  first  built  has  been  kept  in  fine  condition  without  any  extraordinary  expendi- 
tures. Your  work  was  the  beginning  of  a  good  roads  movement  which  has 
increased  from  year  to  year  until  Geneva  is  now  provided  with  some  of  the  best 
roads  in  western  New  York;  hence,  as  an  object  lesson  it  certainly  has  been  a 
work  of  great  utility,  it  is  generally  admitted  by  all  of  the  citizens  here  that 
such  is  the  case. — S.  D.  Willard.  Postmaster.  Geneva,  N.  Y. 

The  road  built  under  your  supervision  has  given  universal  satisfaction,  and 
many  people  have  visited  here  to  see  the  possibilities  in  public-road  building.  The 
whole  country  has  been  stimulated  to  improve  the  old  roads.  It  is  very  apparent 
that  good  roads  can  be  built  in  sections  where  gravel  and  clay  abound.  The  main 
object  is  to  educate  the  people  how  best  to  use  the  material  at  hand.  During  our 
convention  here  13  counties  were  represented,  and  the  good  seed  was  sown  broad- 
cast. That  it  is  daily  bearing  good  fruit  we  are  confident. — Hon.  Frank  Hamil- 
ton. Traverse  City,  Mich. 

I  beg  to  acknowledge  with  thanks  a  copy  of  Farmers'  Bulletin  No.  136,  on 
Earth  Roads.  I  have  read  the  same  with  much  interest  and  am  glad  to  see 
that  you  present  therein  an  engraving  showing  the  great  improvement  that  was 
made  in  our  road  system  here  in  cooperation  with  your  Office.  Our  road  to-day  is 
as  good  as  it  ever  was,  notwithstanding  the  fact  that  it  has  been  in  use  three  years, 
and  has  been  subjected  to  a  great  deal  of  heavy  hauling.  I  wish  you  could  take 
a  ride  over  it  now  and  then  go  out  on  some  of  the  streets  of  Knoxville  that  have 
been  neglected  for  three  years.  You  would  not  be  surprised,  however,  at  such  an 
experience,  as  you  realize  so  well  the  value  of  good  roads. — Andrew  M.  Soule. 
Professor  of  Agriculture,  University  of  Tennessee.  Knoxville,  Tenn. 

Any  work  done  by  the  Government  officially  is  generally  supposed  to  be 
thoroughly  and  scientifically  done.  The  work  here  was  not  only  well  done,  but 
the  public  was  satisfied  with  it.  The  object-lesson  road  built  was  superior  to  any 
road  work  done  up  to  that  time:  but  it  is  only  fair  to  state  that  sincethen  better 
roads  even  than  the  model  have  been  constructed  by  the  county  officials:  in  fact, 
good  examples  are  contagious  as  well  as  bad  ones. — W.  J.  Kernachan.  M.  D.. 
Florence,  Ala. 

I  have  the  honor  to  submit  the  following  report  on  the  object-lesson  road,  built 
at  this  college  under  the  direction  of  Mr.  Charles  T.  Harrison,  road  expert  of  the 
Office  of  Public  Road  Inquiries,  during  the  spring  of  1900: 

The  road  improved  is  on  the  west  side  of  the  campus,  between  the  college  and 
the  town  of  Starkville.     It  is  one-third  of  a  mile  long,  part  of  it  crossing  a  narrow 
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valley,  and  the  remainder  on  a  hill  or  slope.  This  section  of  the  State  is  underlaid 
by  rotten  limestone  700  feet  thick.  The  surface  is  a  stiff  calcareous  clay  that  gets 
very  soft  and  muddy  in  the  winter.  The  top  of  the  hill  was  cut  down  about  18 
inches,  and  the  soil  and  clay  carried  in  wheel  scrapers  to  the  valley,  where  the 
road  was  raised  about  18  inches.  Sewer  pipe  was  put  across  the  road  at  three 
points  to  allow  the  water  to  cross  from  the  upper  to  the  lower  side.  At  two  places 
the  sewer  pipe  is  12  inches  in  diameter  and  at  the  other  24  inches.  The  roadbed 
was  properly  shaped  and  rolled,  after  which  it  was  surfaced  with  5  or  6  inches  of 
sand  gravel,  gotten  at  Columbus,  Miss.,  in  the  valley  of  the  Tombigbee  River. 
On  account  of  a  recent  overflow  of  the  river  depositing  sand  in  the  pit,  the  gravel 
was  not  as  good  as  we  had  previously  gotten  from  the  same  pit.  After  using  the 
road  a  while  some  cinders  from  the  power-house  boilers  were  put  on  the  surface. 
The  road  is  a  fairly  good  one,  but  not  the  best. 

The  gravel  cost  $5  a  car  (each  car  containing  about  10  yards)  delivered  on  the 
side  track  at  the  college.  Labor  cost  60  cents  a  day  for  grown  men.  College 
teams  were  used  for  the  work.     The  items  of  cost  are  as  follows: 

Gravel $125.00 

Sewer  pipe 35. 80 

Labor 74.99 

Total , . 235.79 

Since  this  object-lesson  road  was  built  the  station  has  issued  a  bulletin  on  Earth 
Roads,  and  a  great  many  counties  have  adopted  the  contract  system  for  working 
the  public  highways. — W.  L.  Hutchinson,  Director  Mississipjn  Agricultural 
College, 

The  object-lesson  road  built  by  your  Department  has  been  seed  sown  in  good 
soil.  I  think  it  was  the  first  object-lesson  road  built  in  Maryland,  and  it  has 
proven  a  great  and  good  lesson  to  our  people.  I  am  sure  no  other  plan  could 
teach  the  road  officials  of  our  State  so  valuable  a  lesson  in  so  short  a  time. 
The  road  was  built  in  a  much-traveled  section  between  Fork  and  Bradshaw, 
Baltimore  County,  where  much  heavy  hauling  is  done — as  much  as  5  tons  being 
carried  upon  one  wagon  with  a  3^ -inch  tire.  It  was  built  by  your  Office  and 
abandoned  by  the  road  mender  to  go  down.  While  in  construction  there  was  held 
a  State  "good-roads  day,*'  July  30,  1898.  Since  then  not  one  cent  has  been  put 
upon  it,  not  even  to  clean  out  the  side  drains  nor  pick  up  the  few  loose  stones 
coining  to  the  surface  by  constant  wear  and  hard  rains.  Few  persons  expected  it 
to  be  permanent,  as  your  road  engineer,  the  late  Mr.  E.  Gr.  Harrison,  used  only 
about  8  inches  of  stone,  while  the  road  previously  built  was  from  14  to  24  inches. 
It  was  watched  by  those  interested  in  good  roads,  and  when  they  found  that  it 
stood  the  test  our  people  began  imitating  it.  While  many  of  the  roads  are  not 
constructed  entirely  upon  your  plans,  they  are  greatly  improved  over  the  old  sys- 
tem used  before  you  built  the  object-lesson  road.  I  feel  that  the  building  of  this 
road  and  the  good  roads  convention  held  had  a  great  deal  to  do  with  bringing 
about  our  present  good  roads  law  in  Baltimore  County. — Walter  P.  Reckord, 
Eeckord.  Md. 

PLANS  FOR  1902-1903. 

It  is  intended  during  the  current  year  to  continue  the  work  and 
enlarge  its  scope  so  far  as  the  appropriation  will  admit.  We  have 
made  only  a  small  beginning  in  the  work  desired  to  be  done  throughout 
the  country,  and  there  are  now  on  file  70  applications  from  25  different 
States  for  the  practical  cooperation  and  assistance  of  this  Office.  In 
spite  of  the  fact  that  practically  all  the  expense  except  that  of  Govern- 
ment supervision  is  guaranteed  in  these  applications,  it  is  evident 
that  we  shall  be  able  to  comply  with  only  a  limited  number  of  them — 
more,  however,  than  in  any  previous  year,  because  of  the  $10,000  in- 
crease in  this  year's  appropriation.  Under  these  conditions  a  minimum 
appropriation  by  the  General  Government  is  used  to  accomplish  a 
maximum  of  good  results,  as  it  is  estimated  that  for  every  dollar  ex- 
pended by  the  Government  the  local  authorities  have  been  stimulated 
to  expend  at  least  $10  in  this  object-lesson  and  experimental  road  work. 

Owing  to  the  unusual  interest  in  road  improvement  now  prevalent 
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in  northern  Ohio,  sample  roads  are  being  built  under  the  direction  of 
J.  H.  Dodge,  of  this  Office,  at  Leroy,  Brunswick,  and  Dover,  in  that 
State.  The  work  will  continue  throughout  the  season,  and  full  details 
concerning  it  will  be  submitted  in  my  next  annual  report. 

Object-lesson  road  work  is  also  in  progress  at  Cumberland,  Md., 
where  the  Allegany  County  commissioners  have  appropriated  $5,000 
for  the  purpose.  A  three-fourths  mile  section  of  the  Old  National 
Turnpike  between  Frostburg  and  Cumberland  is  being  resurfaced 
under  the  direction  of  road  experts  of  this  Office.  In  order  that  the 
people  of  Maryland,  and  especially  of  Allegany  County,  may  derive 
the  most  practical  benefit  from  this  work,  August  23,  1902,  has  been 
set  apart  as  a  "good  roads  day,"  and  all  persons  interested  inroad 
improvement  have  been  invited  to  visit  these  roads  while  in  course  of 
construction,  and  also  to  participate  in  a  road  convention  at  Cumber- 
land on  that  date,  which  will  include  a  general  discussion  and  exempli- 
fication of  the  science  of  road  construction  and  maintenance.  At 
another  point  in  Maryland,  Chestertown,  Queen  Anne  County,  some 
assistance  is  being  extended  to  the  local  authorities  in  the  construction 
of  a  road  out  of  furnace  slag.  This  slag  can  be  secured  in  large  quan- 
tities from  Sparrows  Point  and  can  be  transported  down  the  Chesa- 
peake in  barges.  Owing  to  the  scarcity  of  rock  and  gravel  in  this  part 
of  Maryland,  the  experiment  at  Chestertown  is  being  watched  with  a 
great  deal  of  interest,  for,  if  successful,  good  roads  on  the  Eastern 
Shore  of  Maryland  will  no  longer  be  an  impossibility. 

As  soon  as  the  Maryland  work  is  completed  the  road  experts  and 
some  of  the  machinery  operating  there  will  be  transferred  to  Morgan  - 
town,  W.  Va. ,  where  the  funds  have  already  been  raised  and  the  pre- 
liminary plans  made  for  the  building  of  about  a  mile  of  object-lesson 
road.  At  this  place  we  are  to  have  the  cooperation  of  the  West  Vir- 
ginia Agricultural  College  and  Experiment  Station,  the  State  geological 
survey,  the  city  of  Morgantown,  and  the  road  officials  of  Monongalia 
County,  of  which  Morgantown  is  the  county  seat.  In  view  of  the  fact 
that  very  little  scientifically  constructed  road  has  been  built  in  West 
Virginia,  it  is  believed  that  this  work  Avill  bring  about  improved 
methods  of  road  location,  construction,  and  maintenance. 

If  our  experts  complete  their  work  in  West  Virginia  before  cold 
weather  they  will  be  sent  to  Batesville,  Ark.,  for  the  purpose  of  direct- 
ing the  construction  of  a  gravel  road. 

Other  applications  for  assistance,  advice,  and  cooperation  in  road 
conventions  and  road  work  will  be  accepted  during  the  winter  and 
spring  as  the  occasion  may  demand,  and  as  our  force  and  means  will 
permit,  confining  our  operations  as  nearly  as  practicable  to  the  South 
in  the  winter  and  to  the  North  in  the  summer. 

An  application  has  recently  been  receded  from  Hon.  Horatio  S. 
Earle.  State  senator  of  Michigan  and  chairman  of  the  Michigan  high- 
way commission,  for  the  assistance  of  this  Office  in  the  operation  of 
the  Pere  Marquette  Railway  good  roads  train,  which  is  to  tour  the 
State  of  Michigan  building  sample  roads  and  holding  conventions,  but 
owing  to  previous  engagements,  limited  force,  and  lack  of  funds,  we 
have  been  unable  to  comply  with  this  request,  even  to  the  extent  of 
furnishing  a  road  engineer,  much  as  we  should  have  liked  to  do  so. 
However,  it  was  my  pleasure  to  be  present  and  participate  in  the 
deliberations  of  the  Michigan  Good  Roads  Exposition  at  Greenville  on 
July  29,  30,  and  31,  1902,  where  the  good  roads  train  started  its  work 
of  holding  conventions  and  building  samples  of  gravel,  stone,  and 
earth  roads. 
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The  work  of  the  Illinois  Central  and  Southern  Railway  good  roads 
trains  was  also  so  successful  that  the  management  of  the  Great  North- 
ern Railway  Company  has  decided  to  cooperate  with  this  Office  in  the 
operation  of  a  similar  expedition  over  its  lines  from  St.  Paul,  Minn., 
to  the  Pacific  coast.  The  train  will  be  organized  in  Chicago,  leaving 
there  over  the  Burlington  route  the  last  week  in  August,  and  proceed  to 
St.  Paul,  where  sample  roads  will  be  built,  and  a  State  good  roads 
convention  will  be  held  September  1-6,  1902,  in  connection  with 
the  Minnesota  State  Fair.  Continuing  West,  the  train  will  stop  at 
the  leading  cities  along  the  Great  Northern,  repeating  the  building  of 
sample  roads  and  the  holding  of  conventions.  The  Pacific  coast  will 
probably  be  reached  about  the  first  of  November.  Mr.  R.  W.  Rich- 
ardson, who  had  charge  of  the  Illinois  Central  and  the  Southern  Rail- 
way good  roads  trains  for  the  National  Good  Roads  Association,  has 
been  appointed  special  agent  of  this  Office,  and  he,  in  conjunction 
with  James  W.  Abbott,  special  agent  of  this  Office  for  the  Rocky 
Mountain  and  Pacific  Coast  division,  will  accompany  the  Great  North- 
ern train,  and  I  shall  give  personal  direction  to  its  operations. 

This  expedition  of  the  Great  Northern  Railway  Company,  coupled 
with  similar  work  done  by  the  Illinois  Central  and  Southern  Railway 
companies,  indicates  a  desire  on  the  part  of  the  great  railroad  compa- 
nies of  the  country  to  do  all  in  their  power  to  aid  the  Government  in 
cheapening  the  cost  of  wagon  transportation  on  the  common  roads. 

RECOMMENDATIONS  AND  ESTIMATES  FOR  1903-1904. 

The  value  of  this  Office  as  a  central  good  roads  propaganda  is  now 
fully  recognized  by  all  persons  interested  or  engaged  in  road  work. 
Scientific  and  practical  road  building  necessitates  not  only  the  con- 
sideration of  local  conditions,  such  as  climate  and  soil,  rainfall  and 
drainage,  but  also  a  study  of  available  materials  adjacent  to  the  roads 
in  all  sections.  To  transport  materials  a  great  distance  adds  so  much 
to  the  cost  as  to  render  roads  scientifically  constructed  of  foreign 
materials  impracticable.  Competent  road  builders  should  discover 
and  test  the  available  materials  and  show  by  practical  object  lessons 
how  the  most  good  can  be  made  of  them  with  the  least  possible 
expenditure  of  money  and  labor.  The  best  materials  are  not  always 
discovered,  and  thousands  of  dollars  are  wasted  in  this  country 
annually  by  the  use  of  poor  materials  where  a  little  expert  study  and 
advice  would  have  developed  good  materials  close  at  hand.  The  best 
methods  of  using  these  materials  are  oftentimes  unknown,  and  money 
is  wasted  in  their  improper  application.  All  these  things  require 
scientific  study  and  investigation.  The  people  of  the  country  are 
now  interested  in  this  matter  as  never  before,  and  they  are  demand- 
ing and  are  sorely  in  need  of  authentic  information  along  these  lines. 
Furthermore,  the  General  Government  can  perform  certain  duties  per- 
taining to  scientific  road  improvement  better  than  any  other  agency. 
Scientific  facts  ascertained  at  one  time  by  the  General  Government 
will  serve  for  the  enlightenment  of  the  people  of  all  the  States,  and 
with  no  more  cost  than  would  be  required  for  each  separate  State  to 
make  the  investigation  and  ascertain  the  facts  for  itself.  Heretofore 
the  limited  appropriations  for  this  Office  have  not  been  sufficient  for 
carrying  on  object-lesson  or  experimental  work  in  more  than  one  place 
at  the  same  time.  During  the  current  year  it  is  proposed  to  conduct 
such  work  in  three  or  four  places  simultaneously.  But  at  the  present 
rate  of  progress  it  will  take  many  years  to  extend  the  benefits  of  this 
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work  to  all  parts  of  the  Union.  The  Office  will  be  obliged,  during  the 
current  year,  to  refuse  assistance  to  several  places  in  the  West  and 
Southwest  where  aid  has  been  urgently  requested,  and  where  it  is 
greatly  needed.  In  order  that  the  work  may  be  hastened  so  as  to 
reach  the  far  West  within  a  reasonable  time,  and  that  we  maybe  able 
to  comply  with  a  greater  number  of  important  demands  that  are  being- 
made  upon  us,  it  is  desirable  that  the  appropriation  for  the  Office  be 
so  increased  that  the  work  can  be  carried  on  in  several  States  at  the 
same  time. 

I  therefore  have  the  honor  to  recommend  that  the  sum  of  875,000 
be  appropriated  for  the  use  of  this  Office  for  the  fiscal  year  1903-1904. 

This  work  appears  to  be  no  longer  of  a  tentative  character.  Year 
after  year  it  assumes  increased  importance  and  wider  scope.  That  it 
will  be  a  permanent  feature  of  the  Department's  work  seems  hardly 
open  to  question.  It  appears  fitting  that  it  be  given  a  more  definite 
legal  status.  I  therefore  respectfully  recommend  that  the  Office  of 
Public  Road  Inquiries  be  transformed  into  a  Division  of  Public  Roads. 


REPORT  OF  THE  EDITOR,  DIVISION  OF  PUBLICATIONS. 


U.  S.  Department  of  Agriculture, 

Division  of  Publications, 

Washington,  D.  C,  October  1,  1902. 
Sir  :  I  have  the  honor  to  submit  herewith,  for  your  information  and 
consideration,  a  report  on  the  work  of  this  Division  for  the  fiscal  year 
ended  June  30,   1902,  together  with  recommendations  in  regard  to 
future  operations. 

Respectfully,  Geo.  Wm.  Hill, 

Editor  and  Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

relation  of  the  division  with  other  branches  of  the 

department. 

The  work  of  the  Division  of  Publications  reflects  and  must  always 
necessarily  represent  the  activity  of  the  other  Bureaus  and  Divisions 
of  the  Department.  All  the  information  acquired  in  these  several 
Bureaus  and  Divisions  by  the  means  at  their  command  finds  its  expres- 
sion necessarily  in  the  form  of  publications  which  pass  through  this 
office.  Every  enlargement  of  the  scope  of  work  covered  by  any  other 
Bureau  or  Division,  especially  the  adoption  of  entirely  new  lines  of 
work,  involves  an  addition  to  the  work  of  the  Division  of  Publica- 
tions. One  of  the  consequences  of  this  is  that  the  output  of  work  is 
not  controlled  by  the  Editor,  whose  duty  it  is  in  this  connection  sim- 
ply to  push  forward  the  work  with  all  the  celerity  possible  and  to 
keep  it  within  the  bounds  of  the  appropriations  controlled  by  him  for 
the  purpose. 

In  no  previous  year  since  the  Department  was  organized  has  this 
manifestation  of  activity  in  all  the  branches  of  the  Department  been 
so  evident.  This  is  shown  by  the  various  statements  given  under  the 
head  of  "Statistics  of  publication  work." 

publications  of  the  year. 

Including  publications  of  the  Weather  Bureau,  85  in  number,  and 
which  do  not  pass  through  this  office,  the  total  number  of  publications 
issued  by  the  Department  during  the  fiscal  year  was  757.  Of  those 
handled  in  this  Division,  355  were  new  and  covered  18,184  printed 
pages;  317  were  reprints,  and  of  these  reprints  236  were  Farmers'  Bul- 
letins and  aggregated  5,575,000  copies.  (See  Appendix  B.)  The 
increase  in  the  matter  edited  during  the  past  year,  counting  pages  of 
new  matter,  was  25  per  cent  over  1901  and  75  per  cent  more  than  in 
1900.  The  total  number  of  requisitions  issued  for  printing  during  the 
year  was  3,514,  of  which  1,014  were  drawn  on  the  main  office. 

In  the  number  of  copies  distributed  the  increase  was  very  large. 
The  total  number  of  copies  of  all  publications  issued  during  the  year 
(a  list  of  which  is  given  in  Appendix  A  of  this  report)  was  10,586,580, 
as  against  7,899,281  for  the  year  previous. 
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INCREASE   IX   WORK   AND   ENLARGEMENT   OF   THE   DIVISION. 

Notwithstanding  the  increase  in  the  appropriations  provided  for 
last  year,  the  tremendous  and  unprecedented  increase  of  business 
necessitated  the  asking,  for  the  first  time  in  many  years,  for  a  defi- 
ciency appropriation,  both  for  printing  and  binding,  and  for  the 
material  and  labor  in  the  distribution  of  documents.  Both  of  these 
deficiency  appropriations  were  granted,  but  notwithstanding  this 
generosity  on  the  part  of  Congress,  on  June  30,  1902,  the  closing  day 
of  the  fiscal  year,  there  remained  unfinished  printing  in  the  hands  of 
the  Public  Printer  amounting  to  112  miscellaneous  publications  and 
47  Farmers'  Bulletins,  a  large  amount  of  the  expense  of  which  must 
necessarily  be  charged  to  the  appropriation  for  the  present  fiscal  year. 

The  great  development  of  the  Department  in  recent  years,  involving 
almost  its  reorganization,  and  the  unprecedented  increase  in  the  num- 
ber and  variety  of  its  publications,  suggest  as  appropriate  at  this  time 
a  presentation  of  the  status  of  this  Division  as  compared  with  a  few 
years  ago.  Ten  years  ago  (the  year  1893)  the  total  funds  controlled 
by  the  chief  of  this  Division  for  printing,  and  including  the  salary 
roll,  was  considerably  less  than  -$100,000,  while  the  work  of  the 
Division  was  purely  editorial,  and  had  no  connection,  save  indirectly, 
with  the  work  of  the  branch  printing  office,  the  division  of  illustra- 
tions, and  the  document  section.  The  total  number  of  its  employees, 
editorial  and  clerical,  at  that  time  consisted  of  7  persons,  and  the 
number  of  publications  issued  that  year,  including  reprints,  was  210, 
aggregating  a  total  of  2,689,081  copies.  Since  that  time  the  number 
of  publications  has  increased  to  757  for  last  year,  aggregating  a  total, 
as  already  cited,  of  10,586,580  copies.  The  division  of  illustrations 
and  the  document  section  and  the  supervision  of  the  branch  printing 
office  have  all  been  merged  in  the  Division  of  Publications,  with  the 
result  that  the  total  number  of  employees  reporting  to  its  chief,  who 
is  the  Editor  of  the  Department,  averages  over  150,  and  the  funds 
expended  under  the  supervision  of  this  officer  amount,  including  the 
statutory  roll,  to  $383,000. 

A   NOMINAL   CHARGE    FOR   PUBLICATIONS. 

Reasons  have  already  been  adduced  in  the  first  part  of  this  report  to 
show  that  it  is  impossible  for  the  Editor  to  restrict  the  output  of  pub- 
lished matter.  The  law  makes  it  quite  as  much  the  duty  of  this 
Department  to  diffuse  as  to  acquire  information  of  use  to  agriculture, 
and  the  principal  means  available  to  the  Department  for  such  diffusion 
is  printing.  Moreover,  it  is  important  to  note  the  fact  that  as  the  work 
of  the  Department  becomes  better  known  and  more  widely  appreciated 
the  demand  for  its  publications  increases  far  more  rapidly  than  the 
means  to  supply  it.  Great  as  the  increase  of  the  matter  has  been  in 
the  past  two  years,  that  is,  with  10,000,000  copies  of  all  publications  to 
distribute,  more  applications  for  our  publications  are  refused  because 
the  editions  are  exhausted  than  was  the  case  years  ago  when  the  number 
of  copies  did  not  aggregate  much  more  than  a  quarter  as  much.  I  have 
frequently  called  attention  to  this  fact  in  connection  with  the  demand 
for  our  publications  and  urged  that  some  more  businesslike  and  system- 
atic method  of  distribution  than  that  now  in  vogue  be  practiced.  To 
supply  every  applicant  with  all  he  asked  for  would  not  only  be  wasteful, 
but  it  would  involve  an  amount  of  printing  which  we  can  not  imagine 
Congress  being  willing  to  pay  for.  In  the  absence  of  an  entirely  free 
list  to  which  all  our  publications  may  be  sent  on  request,  there  is  no 
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more  equitable  mode  of  distribution  conceivable  than  one  which 
attaches  a  small  charge  sufficient  to  merely  cover  the  paper,  printing, 
and  binding,  the  proceeds  from  which  should  be  set  aside  to  the  credit 
of  the  Department  for  use  exclusively  in  reprinting  such  publications 
as  might  still  be  called  for. 

FARMERS'  BULLETINS. 

The  great  increase  in  the  number  of  Farmers'  Bulletins  allotted  to 
the  use  of  Members  of  Congress  resulted  in  a  Congressional  distribu- 
tion of  these  useful  publications  aggregating  4,289,126  copies  out  of  a 
total  of  6,150,000  copies.  It  has  not  been  found  necessary  to  increase 
the  appropriation  for  this  purpose  this  year,  inasmuch  as  Senators  and 
Representatives  have  drawn  considerably  less  than  the  total  amount 
allotted  to  them.  The  demand  upon  the  Department  for  these  publi- 
cations is  unceasing,  but  the  proportion  allowed  the  Secretary  is 
restricted  to  one-fifth  of  the  whole  number,  which  is  not  at  all  ade- 
quate to  meet  the  requests  addressed  directly  to  the  Department. 
The  same  remark  applies  in  even  greater  degree  to'  the  Yearbook,  of 
which  the  Department  receives  no  more  than  it  did  ten  years  ago  of 
the  old  Annual  Report,  for  which  the  Yearbook  has  been  substituted. 

UNNECESSARY   ILLUSTRATIONS. 

There  is  a  growing  tendency  in  nearly  all  the  Bureaus,  Divisions, 
and  Offices  toward  extravagance  in  the  number  of  illustrations  in  the 
bulletins  submitted  for  publication.  Objection  is  not  made  to  illus- 
trations of  any  kind  which  are  absolutely  necessary  to  convey  infor- 
mation that  can  not  well  be  imparted  by  words,  but  protest  is  made 
against  the  too  frequent  use  of  illustrations  for  the  purpose  of  mak- 
ing the  book  attractive.  This  remark  is  particularly  directed  toward 
full-page  plate  illustrations,  and  still  more  especially  to  colored  plates, 
the  number  of  which  should  be  restricted  to  absolute  requirements, 
because  of  the  expense  involved,  not  only  in  the  making  of  the  plates, 
but  in  the  separate  printing  and  extra  quality  of  paper  and  the  insertion 
of  the  same  in  the  publication.  The  more  frequent  use  of  text  illus- 
trations is  earnestly  recommended,  because  they  are  effective  and 
inexpensive,  and  the  Division  is  prepared  to  assist  in  making  the 
necessary  drawings  and  engravings. 

This  subject  has  now  become  sufficiently  important  to  attract  the 
attention  of  the  President,  who,  on  October  6  last,  called  the  atten- 
tion of  the  heads  of  Departments  to  the  present  tendency  to  increase 
the  number  and  size  of  printed  reports  and  documents  and  to  include 
many  unnecessary  and  expensive  illustrations.  The  following  order 
was  subsequently  (October  14)  issued  by  the  Secretary : 

The  President  has  directed  the  attention  of  the  heads  of  Departments  to  the 
present  tendency  to  increase  the  number  and  size  of  printed  reports  and  docu- 
ments, expressing  the  belief  that  there  is  much  useless  matter  and  a  large  number 
of  unnecessary  and  expensive  illustrations  included  in  many  of  the  reports  pub- 
lished, thus  involving  a  great  expense  which  accomplishes  no  practical  good. 

I  am  strongly  of  the  impression  that  as  regards  unnecessary  illustrations  there 
is  in  this  Department  an  opportunity  for  reform  in  the  line  of  the  President's 
expressed  wish.  Your  attention  is  therefore  called  to  this  matter  with  the  earnest 
injunction  that  in  the  future  you  will  rigidly  exclude  from  the  articles  submitted 
by  you  for  publication  all  unnecessary  illustrations.  By  unnecessary,  I  mean  all 
such  as  are  not  required  to  enable  the  reader  to  fully  apprehend  the  meaning  of 
the  text. 

Please  give  this  matter  your  careful  consideration  and  attention. 
Respectfully, 

James  Wilson,  Secretary. 
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CHARACTER  OF   THE   DEPARTMENT   PUBLICATIONS. 

In  this  connection,  it  may  be  well  to  review  briefly  the  natnre  of  the 
publications  of  this  Department  in  order  to  determine  to  what  extent,  if 
at  all,  efforts  should  be  directed  to  diminishing  their  number  or  restrict- 
ing their  size.  Unquestionably,  the  figures  giving  the  total  number 
of  copies  of  all  publications  issued  by  this  Department  are  enormous, 
in  spite  of  which,  however,  it  is  very  doubtful  whether  the  Secretary 
could  judiciously  restrict  their  number  or  their  size,  except,  perhaps, 
in  the  matter  of  illustrations.  It  must  be  borne  in  mind  that  the  duty 
of  the  Department  to  diffuse  the  information  it  acquires  is  imposed 
upon  it  by  law  just  as  imperatively  as  its  acquisition.  It  may  reason- 
ably be  alleged  that  the  existence  in  the  Department  of  any  informa- 
tion which  either  is  or  may  be  of  value  to  agriculture  imposes  on  the 
Secretary  the  duty  of  making  it  public.  The  time  was,  undoubtedly, 
when  a  very  large  number  of  the  publications  issued  were  printed  in 
editions  far  too  large,  with  a  result  that  notwithstanding  an  injudi- 
ciously lavish  distribution,  enormous  numbers  of  copies  were  left  on 
hand.  For  many  years,  however,  the  efforts  of  this  Division  have 
been  directed  to  restrict  the  size  of  the  editions  of  the  several  publi- 
cations issued.  To  this  end  the  proposed  distribution  is  agreed  upon 
before  publication  and  the  number  issued  is  made  just  sufficient  to 
cover  it  and  leave  a  few  hundred  copies  of  the  work  for  miscellaneous 
demands.  When  necessity  arises  for  a  further  supply,  additional 
copies  can  be  promptly  printed  from  the  plates  which  the  Public 
Printer  keeps  on  hand  for  a  considerable  time  after  publication,  and 
this  policy  explains  the  large  proportion  of  reprints,  amounting  last 
year  to  317,  representing  12,500  pages  of  printed  matter.  Under  this 
system  the  editions  of  our  publications,  excluding,  of  course,  the 
Yearbook,  Farmers'  Bulletins,  and  other  publications  which  may  be 
ordered  by  Congress,  run  from  1,000  to  5,000  copies,  very  rarely 
exceeding  and  usually  much  less  than  the  latter  figure,  where  ten 
years  ago  editions  of  from  10,000  to  15,000  copies  were  very  common. 

CONTINUED   POPULARITY   OF   FARMERS'   BULLETINS. 

In  numbers  printed,  the  Farmers'  Bulletins  exceed  all  other  publica- 
tions, aggregating  last  year  over  6,000,000  copies,  and  they  no  doubt 
have  been  very  freely  distributed,  over  4, 000, 000  copies  having  been  sent 
out  by  Senators,  Representatives,  and  Delegates  in  Congress.  On  the 
whole,  however,  this  may  be  said  to  be  in  the  line  of  econom}7,  as 
these  bulletins  are  greatly  restricted  as  to  size ;  no  plate  illustrations 
are  allowed  in  them,  they  are  issued  in  the  cheapest  form,  without 
cover,  the  cost  rarely  averaging  over  a  cent  and  a  half  each,  and  they 
supply  the  popular  demand,  not  only  proving  more  satisfactory  to  the 
recipients,  but  saving  the  distribution  of  a  large  number  of  more 
expensive  publications.  While  the  Farmers'  Bulletins  thus  represent 
as  to  the  numbers  printed  and  distributed  more  than  one-half  of  the 
printing  of  this  Department,  they  form  a  comparatively  insignificant 
part  of  the  editorial  work  and  a  very  small  part  of  the  total  expense. 
The  23  Farmers'  Bulletins  which  passed  through  this  Division  last 
year,  for  instance,  aggregated  a  little  over  700  pages  of  matter,  or 
about  4  per  cent  of  the  total  amount  of  new  matter  edited  in  the 
Division.  In  the  matter  of  expense,  the  total  appropriation  for  the 
preparation  and  printing  of  Farmers'  Bulletins  was  but  $107,500,  or 
about  one-seventh  of  the  total  amount  expended  for  the  printing  of 
Department  publications. 
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EXPENDITURES   FOR   PRINTING   AND   BINDING. 

The  allotment  for  printing  and  binding  for  the  Department  of 
Agriculture  for  the  year  was  $130,000,  to  which  should  be  added  a 
deficiency  appropriation  of  $20,000,  aggregating  $150,000,  of  which 
sum  $20,000  was  for  the  use  of  the  Weather  Bureau,  over  Avhich  this 
office  had  no  supervision.  Of  the  remaining  $130,000,  the  expendi- 
tures during  the  year  were  $128,194.71.  This  does  not  include  the 
total  expenditures  for  printing  and  binding,  since  various  Bureaus, 
Divisions,  and  Offices  have  special  funds  to  which  printing  may  be 
charged,  although  there  is  no  specific  amount  set  aside  for  such 
purpose. 

The  total  expenditures  from  the  three  funds  from  which  printing 
may  be  defrayed — namely,  the  regular  printing  fund,  the  fund  for 
Farmers'  Bulletins,  and  the  divisional  funds — are  set  forth  in  the 
tables.  These  statements  also  show  the  amount  expended  for  each 
Bureau,  Division,  and  Office  from  the  general  printing  fund  and  a 
summary  of  the  expenditures  under  the  several  accounts  of  the  Divi- 
sion of  Publications  for  the  year. 

The  total  amount  expended  for  printing  and  binding  delivered  to 
the  Department  from  July  1,  1901,  to  June  30,  1902,  inclusive,  was 
$255,313.85.  This,  of  course,  does  not  include  the  publications 
specially  ordered  by  Congress. 

The  total  amount  appropriated  for  the  use  of  this  Division  for  the 
current  year,  and  including  the  pay  of  artists,  the  cost  of  labor  and 
material  in  the  distribution  of  documents,  and  the  salaries  of  the 
editorial  and  clerical  force,  amounts  to  $383,820.  To  arrive  at  the 
total  cost  of  the  printing  of  the  Department,  however,  there  must  be 
added  thereto  the  cost  of  the  Yearbook,  of  the  annual  reports  of  the 
Weather  Bureau,  Bureau  of  Animal  Industry,  Bureau  of  Soils,  and  of 
other  publications  specially  ordered  by  Congress,  amounting  to  con- 
siderably over  $400,000  more.  This  does  not  include  the  special 
appropriation  for  the  branch  printing  office  of  the  Weather  Bureau. 
Including  the  cost  of  handling  and  distributing  the  Department's  pub- 
lications through  the  mail,  the  total  amount  properly  chargeable  to 
the  diffusion  of  useful  information  by  this  Department  under  the 
terms  of  the  law  will  exceed  $1,000,000  yearly.  This  is  less  than  20 
per  cent  of  the  total  appropriations  for  the  Department,  and  it  is 
somewhat  interesting  to  recall  the  fact  that  for  the  first  twenty  years 
of  the  Department's  existence  the  cost  of  printing  was  more  than  half 
of  the  whole  expenditure,  or,  in  other  words,  that  the  cost  of  distribution 
of  information  considerably  exceeded  the  amount  expended  in  its  acqui- 
sition. Tables  showing  number  and  cost  of  the  publications  issued, 
expenditures  from  various  funds,  etc.,  are  given  elsewhere. 

THE    WORK   OF   THE   BRANCH   PRINTING   OFFICE. 

The  work  of  this  office  has  very  greatly  increased  during  the  past 
year.  Reference  to  the  table,  given  elsewhere,  shows  that  during  the 
year  2,500  requisitions  were  drawn  upon  the  branch  printing  office, 
an  increase  over  the  previous  year  of  25  per  cent.  This  does  not, 
however,  fully  represent  the  increase  in  the  work,  for  the  number 
of  pieces  handled  for  the  fiscal  year  1902.  aggregating  22,715,904,  is 
nearly  50  per  cent  more  than  the  year  previous.  This  great  increase 
in  the  volume  of  work  was  necessarily  handled  with  serious  difficulty, 
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owing  to  the  lack  of  suitable  quarters  and  sufficient  room,  and  the 
efficienc3T  with  which  the  work  was  done  reflects  great  credit  upon 
Mr.  Frank  Wallace,  the  foreman,  and  deserves  acknowledgment. 
One  of  the  most  serious  consequences  resulting  from  inadequate 
quarters  is  the  impossibility  of  increasing  and  perfecting  the  equip- 
ment of  the  office.  The  Public  Printer  has  several  times  professed 
his  entire  willingness  to  give  to  this  office  an  equipment  sufficient  to 
make  it  a  model  of  its  kind  and  to  very  greatly  extend  its  facilities 
for  work,  provided  suitable  quarters  were  furnished. 

In  this  respect  the  branch  office  shares  in  the  many  and  great  incon- 
veniences suffered  equally  in  the  editorial  department  of  our  work 
and  by  the  document  section.  The  Division  of  Publications  now 
occupies  various  portions  of  five  different  buildings,  and  in  no  one  of 
these  are  the  accommodations  afforded  to  it  ample  as  to  room  or 
adapted  to  the  work  it  has  to  do.  It  is  impossible  to  make  reference 
to  this  matter  without  commending  in  the  strongest  terms  the  mem- 
bers of  my  force  for  the  efficiency  of  their  work  and  the  cheerful 
patience  with  which  it  is  performed  under  the  most  trjdng  conditions. 

INDEXING  DEPAETMENT  PUBLICATIONS. 

I  have  frequently  and  strongly  urged  the  necessity  of  undertaking 
in  this  office  a  complete  index  of  all  the  department  publications. 
The  value  of  such  an  index  is  be}Tond  question,  and  the  need  of  it 
becomes  greater  each  day.  Heretofore  the  want  of  sufficient  assist- 
ance has  made  such  an  undertaking  impossible.  For  the  current 
year,  however,  the  appropriations  provide  for  sufficient  additional 
assistance  to  undertake  the  work,  but  unfortunately  we  now  find  our- 
selves so  embarrassed  for  lack  of  room  that  it  has  been  utterly  impos- 
sible for  me  to  take  advantage  of  the  liberalit}7  of  Congress  and  obtain 
the  appointment  of  the  editorial  clerk  provided  for,  with  whose  assist- 
ance we  had  hoped  to  undertake  this  indexing  work.  It  seems  truly 
deplorable  that  urgently  needed  work  should  have  to  be  abandoned, 
after  suitable  provision  has  been  made  therefor  bv  Congress,  owing  to 
lack  of  space  in  which  to  carry  it  on. 

THE   YEAEBOOK. 

The  first  delivery  of  the  Yearbook  for  1901  was  made  June  27, 1902, 
and  while  the  volume  is  somewhat  larger  than  desired,  it  nevertheless 
has  the  merit  of  containing  more  and  shorter  articles  than  most  of 
its  predecessors.  The  distribution  by  the  Department  was  somewhat 
delayed  because  the  quotas  of  Senators,  Representatives,  and  Dele- 
gates in  Congress  were  delivered  to  them  at  the  Capitol  by  the  Public 
Printer  in  advance  of  the  completion  of  the  delivery  of  the  allotment 
for  the  use  of  the  Department.  In  this  connection,  I  beg  earnestly 
to  renew  the  recommendation  made  in  previous  reports  of  this  Division 
that  the  number  of  copies  of  the  Yearbook  printed  for  the  use  of  the 
Department  be  increased  to  50,000,  as  the  present  quota  of  30,000 
copies  is  inadequate  to  meet  the  actual  requirements  for  distribution 
to  correspondents  and  others  to  whom  the  Department  is  under  spe- 
cial obligation.  With  the  present  allotment  it  is  necessary  to  refer 
all  miscellaneous  applicants  to  Members  of  Congress. 
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REPRINTS   OF    "CATTLE   BOOK"   AND    OF    "HORSE   BOOK." 

The  following  joint  resolutions  were  passed  by  the  Fifty-seventh 
Congress  (first  session) : 

[public  resolution  no.  28.] 

Joint  resolution  providing  for  the  publication  of  50,000  copies  of  the  Special  Report  on  the  Dis- 
eases of  Cattle. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled,  That  there  be  printed  and  bound  in  cloth  50,000 
copies  of  the  Special  Report  on  the  Diseases  of  Cattle,  the  same  to  be  first  revised 
and  brought  to  date  under  the  supervision  of  the  Secretary  of  Agriculture,  30,000 
for  the  use  of  the  House  of  Representatives,  15,000  for  the  use  of  the  Senate,  and 
5,000  for  the  use  of  the  Department  of  Agriculture.     Approved  June  5,  1902. 

[public  resolution  no.  33.] 

Joint  resolution  providing  for  the  publication  of  200,000  copies  of  the  Special  Report  on  the  Dis- 
eases of  the  Horse.  ' 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled,  That  there  be  printed  and  bound  in  cloth  200,000 
copies  of  the  Special  Report  on  the  Diseases  of  the  Horse,  the  same  to  be  first 
revised  and  brought  up  to  date  under  the  supervision  of  the  Secretary  of  Agri- 
culture, 128,000  copies  for  the  use  of  the  House  of  Representatives,  64,000  copies 
for  the  use  of  the  Senate,  and  8,000  copies  for  the  use  of  the  Department  of 
Agriculture.     Approved  June  24,  1902. 

It  will  be  observed  that  provision  is  made  for  the  revision  of  each 
of  the  reports  with  a  view  to  bringing  the  same  np  to  date,  and  this 
revision  is  now  in  progress  in  the  Bureau  of  Animal  Industry.  Owing 
to  the  magnitude  of  the  work,  considerable  time  will  be  required  to 
complete  it.  In  this  connection  it  is  interesting  to  note  that  370,000 
copies  of  the  Report  on  Diseases  of  the  Horse  and  130,000  copies  of 
the  Special  Report  on  Diseases  of  Cattle  and  on  Cattle  Feeding  have 
heretofore  been  printed  by  authority  of  Congress,  the  distribution  of 
which  has  been  controlled  b}7  Senators,  Representatives,  and  Delegates. 

PHOTOGRAPHIC   WORK. 

Special  reference  should  be  made  to  the  increasing  amount  of  pho- 
tographic work  done  by  this  Division  for  the  various  Bureaus,  Divi- 
sions, and  Offices  of  the  Department,  a  summary  of  which  for  the  year 
is  as  follows : 

Photographs  on  wood 44 

Prints  retouched 91 

Prints  mounted _   .   134 

Films  and  negatives  developed 174 

Prints  made  from  negatives ■ 418 

Blue  and  black  prints 467 

So  extensive  has  become  this  branch  of  the  work  that  enlarged 
quarters  are  urgently  needed,  without  which  the  usefulness  of  the 
Division  along  the  lines  mentioned  can  not  be  further  extended.  This 
work  was  done  by  Mr.  Louis  S.  Williams,  who  also  engraved  on  wood 
during  the  year  25  illustrations  of  various  sizes  and  kinds. 
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HOW   PUBLICATIONS   ARE    DISTRIBUTED. 

There  is  an  occasional  tendency  to  disregard  the  order  of  the  Sec- 
retary relating  to  the  distribution  of  publications.  Under  the  said 
order  all  mailing  of  documents  was  intrusted  to  the  Division  of  Pub- 
lications, including  that  of  publications  sent  out  upon  the  order  of 
the  chief  of  the  Bureau,  Division,  or  Office  from  which  the  same 
emanated.  The  intention  was  to  concentrate  all  the  actual  mailing 
work  in  the  Division  of  Publications,  where  an  adequate  force  is 
maintained  for  the  purpose.  Nevertheless,  certain  Divisions  continue 
occasionally  to  do  mailing  in  violation  of  the  order  mentioned.  Fear- 
ing that  the  method  of  distribution  may  not  be  fully  understood,  it  is 
deemed  advisable  to  explain  the  same. 

When  the  manuscript  of  a  bulletin  is  submitted  for  publication,  it 
should  be  accompanied  by  a  card  showing  the  plan  of  distribution. 
The  only  part  of  this  scheme  in  which  the  Bureau,  Division,  or  Office 
is  interested  is  the  number  of  copies  needed  for  its  mailing  list,  includ- 
ing copies  to  be  sent  abroad.  This  office  fills  in  the  other  blanks, 
including  those  necessary  for  libraries,  legations,  etc, ,  which,  by  the 
Secretary's  order,  receive  all  publications  issued  by  the  Department. 
The  author  is  always  supplied  with  1 00  copies,  and  100  copies  are 
furnished  to  the  Bureau,  Division,  or  Office  for  use  in  correspondence 
or  distribution  to  visitors.  A  small  reserve  is  kept  for  supplying 
miscellaneous  applicants,  and  when  copies  are  desired  for  such  pur- 
pose an  order  should  be  made  on  the  Division  of  Publications,  using 
the  blank  prepared  therefor.  For  use  in  correspondence,  as  already 
stated,  where  it  is  convenient  to  mark  a  paragraph  or  page  in  a  bul- 
letin and  send  with  the  letter,  a  limited  supply  may  be  furnished  the 
Bureau,  Division,  or  Office  of  issue,  but  the  indiscriminate  mailing  of 
such  allotment  of  publications  in  response  to  miscellaneous  requests 
should  not  occur.     All  such  requests  should  be  referred  to  this  office. 

THE   DOCUMENT   SECTION. 

The  work  of  caring  for  and  distributing  the  publications  of  the 
Department  of  Agriculture  devolves  upon  the  document  section  and 
entails  an  amount  of  clerical,  semiclerical,  and  manual  work  unsus- 
pected by  those  not  familiar  with  its  details. 

During  the  fiscal  year  ended  Juno  30,  1902,  Farmers'  Bulletins  to 
the  number  of  6,199,126  were  received  from  the  Public  Printer,  aud 
5,530,010  were  distributed,  1,289,126  of  which  were  forwarded  at  the 
request  of  Senators,  Representatives,  and  Delegates.  Of  miscella- 
neous publications,  other  than  Farmers'  Bulletins,  3,138,828  copies 
were  received  from  the  Public  Printer  and  2,714,661  different  docu- 
ments were  mailed  from  the  document  section.  In  addition  to  the 
9,211,671  franks  necessary  for  mailing  these  documents,  the  book- 
keeping, the  keeping  of  card-index  lists,  the  preparing  of  31,000  reg- 
istry cards,  the  making  of  138,833  orders,  and  the  preparing  and 
sending  out  of  97,382  notification  blanks  make  a  heavy  demand  upon 
the  clerical  force  provided  for  this  work. 

As  all  the  Department's  mail  in  relation  to  the  distribution  of  its 
documents  receives  attention  in  the  document  section,  the  correspond- 
ence work  devolving  upon  the  assistant  in  charge  consumes  no  little 
part  of  his  time,  as  will  be  readily  understood  when  it  is  known  that 
16,729  letters  were  written  during  the  year. 
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RECOMMENDATIONS. 

It  seems  to  me  impossible  to  carefully  peruse  this  cursory  review  of 
the  work  of  this  Division  with  any  appreciation  of  the  responsibility 
that  editorial  work  involves,  without  realizing  that  the  principal 
assistants  upon  whom  I  am  bound  to  depend  in  carrying  on  the  work 
of  the  Division  are  not  adequately  remunerated,  either  by  comparison 
with  assistants  charged  with  notably  responsible  duties  in  this  and  in 
other  Departments,  or  by  comparison  with  persons  discharging  similar 
duties  in  private  business  enterprises.  The  fact  that  manuscript,  rep- 
resented, when  printed,  by  over  18,000  pages  of  new  matter,  was  all 
carefully  gone  over  by  myself  and  my  assistants,  read  and  reread, 
questions  of  modification  or  elimination  discussed  with  the  several 
chiefs  or  with  the  authors  themselves,  and  the  entire  matter  carefully 
prepared  for  the  compositor,  so  as  to  facilitate  the  passage  of  the 
work  through  the  office  of  the  Public  Printer,  will  impress  any  experi- 
enced publisher  or  editor  with  the  great  extent  of  the  work  done,  and 
no  one  should  be  better  able  than  the  Secretary  himself  to  appreciate 
the  responsibility  of  those  who  are  charged  with  seeing  that  nothing 
gets  into  print  save  what  meets  his  approval. 

While  so  much  may  be  said  for  the  editorial  work,  it  must  not  be 
forgotten  that  the  administration  of  the  very  large  sum  of  $400,000, 
and  its  equitable  adjustment  to  the  needs  of  all  the  Bureaus  and  sev- 
eral Divisions  contributing  to  the  publication  work  of  the  Depart- 
ment, involves  considerable  judgment  and  care. 

Finally,  it  may  be  remembered  that  the  control  of  150  persons,  of 
whom  about  120  are  in  the  immediate  charge  of  the  assistant  who  has 
charge  of  the  document  section,  involves  considerable  responsibility, 
calling  for  the  exercise  of  both  judgment  and  tact.  Indeed,  it  may  be 
said  for  all  the  responsible  officers  of  this  Division  that  in  addition  to 
more  than  ordinary  intelligence  and  education,  experience  in  publica- 
tion work,  good  sense,  and  tact  are  essentially  requisite.  I  submit 
that  for  all  these  qualifications  salaries  of  from  $1,600  to  $2,000  are  not 
adequate.  The  associate  editor  of  this  Division,  who  is  also  the 
assistant  chief  of  the  Division,  should,  in  my  opinion,  receive  $2,400 
at  least,  in  place  of  the  $2,000  he  is  now  getting.  The  two  assistant 
editors  and  the  assistant  in  charge  of  the  document  section,  who  are 
receiving  $1,800  per  annum  each,  should  be  promoted  to  $2,000,  and 
the  three  assistant  editors  now  receiving  $1,600  should  be  promoted 
to  $1,800.  I  feel  satisfied  that  if  these  recommendations  should  meet 
with  your  approval  the  more  closely  the  committees  having  our  inter- 
ests in  charge  in  Congress  may  investigate  the  matter  the  more  surely 
will  they  be  satisfied  that  the  recommendations  made  are  just. 

STATISTICS  OF  PUBLICATION  WORK. 

The  details  of  the  publication  work  are  given  in  the  following 
tables : 

Number  and  classes  of  publications  issued  in  the  fiscal  year  1902. 

Publications — 

Chargeable  to  regular  fund 365 

Chargeable  to  divisional  funds 39 

Chargeable  to  Farmers'  Bulletin  fund 259 

Printed  as  Executive  documents 9 

Edited  at  Weather  Bureau.  . , 85 

Total : : 757 
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Number  of  publications,  original  and  reprint,  and  number  of  pages  and  copies 
of  each  class,  fiscal  years  1900,  1901,  and  1902. 


1900. 

1901. 

1902. 

Character  of  publica- 
tion. 

Num- 
ber of 
pu  bli- 

ca- 
tions. 

Pages. 

Copies. 

Num- 
ber of 
publi- 
ca- 
tions. 

Pages. 

Copies. 

Num- 
ber of 
publi- 
ca- 
tions. 

Pages. 

Copies. 

225 
148 
95 

10,852 
5,983 
1,164 

4, 338, 978 

262 

14,656 

3.  903  094 

355 

317 

85 

18,184 

12,454 

664 

4, 009, 136 
5,791,040 

786,404 

2,004.500  i      232 
809,000        112 

9,139     3.115.600 

Weather  Bureau 

3,341 

880,587 

Total. 

468 

17,999 

7,152,478 

606 

27,136 

7,899,281 

757 

31,302 

10,586,580 

Number  of  publications  issued  from  1893  to  1902,  by  years. 


Years. 

Number 
of  pub- 
lications. 

Total  num- 
ber of 
copies. 

1893         

210 

205 
254 
376 
424 
501 
603 
468 
606 
757 

2,689,084 
3,169,310 
4,100,660 
6,561,700 
6,541,210 
6,280  365 

1894                

1895 

1896                          

1897           

1898                  

1899 -.- 

7,075,975 
7,152,428 
7,899,281 
10,586,580 

1900                     - 

1901           -- -- -.. 

1902 -- - 

I 

Total         

4,404 

62,056,593 

Number  of  publications,  original  and  reprint,  and  pages,  by  Bureaus,  Divisions, 
and  Offices,  fiscal  year  1902. 


Bureaus,  Divisions,  and 
Offices. 


Secretary's  Office 

Executive  documents 

Accounts    and    Disburse 

ments 

Animal  Industry 

Biological  Survey 

Chemistr  y 

Entomology 

Experiment  Stations. 

Foreign  Markets 

Forestry 

Library 

Plant  Industry 

Publications 

Public  Road  Inquiries 

Soils 

Statistics 

"Weather  Bureau 

Total 


Publications. 


Pages. 


440 


43 
5 
9 

23 

Kil 

10 
14 


12 


1 
Mi 
19 
25 
49 

193 

16 

23 

6 

116 
32 
24 
33 
27 
92 


317     757     18,848 


429 
3,037 

18 

1,360 

634 

541 

958 

4,646 

517 

198 

515 

3.542 

263 

194 

741 

535 

720 


305 
563 


1.268 
203 
331 
948 

3,694 
967 
941 


,848 
432 
403 
338 
161 
52 


12.454  31, 


734 


1* 


872 
1,906 
8.340 
1,484 
1,139 

515 
5,390 

695 

597 
1,079 

696 
'  772 


Number  of  copies. 


119.000 
554,100 

200 
293.736 

43;  100 

52,700 

144,300 

252,100 

21,500 

75,200 

4,950 

328,200 

824,250 

31,000 

47,600 

1,211.600 

792,004 


82,000 
10,500 


1,010,440 

67,500 

157,500 

427,500 

2,058,000 

15,000 

144,500 


1,152,000 
287,500 
190,100 
141,500 
7,000 
40,000 


201,000 
564,600 

200 

1,304,176 

110,600 

210,200 

571,800 

2,310,100 

36,500 

219.700 

4,950 

1,480,200 

1,111,750 

221.100 

189,100 

1.218,600 

832,004 


4.795.540  5,791,040  !10,586.580 
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Amount  expended  for  the  various  Bureaus,  Divisions,  and  Offices  for  printing  and 

binding,  1902. 


Division  of  Accounts 

Bureau  of  Animal  Industry  _ .  _ 
Division  of  Biological  Survey 

Bureau  of  Chemistry 

Division  of  Entomology 

Office  of  Experiment  Stations 
Section  of  Foreign  Markets  . . 
Bureau  of  Forestry  .  _ . 
Library 


Bureau  of  Plant  Industry .  _ . 

Division  of  Publications 

Office  of  Public  Road  Inquiries 

Bureau  of  Soils 

Division  of  Statistics 

Miscellaneous 

Printing  at  branch  printing  office  for  the  various  Bureaus,  Divisions, 
and  Offices . . 


$1,422.66 
5,125.03 
3, 054. 57 
3, 532. 85 
3,030.12 

16,544.43 
5,208.14 

11,703.89 
6,100.06 

21,050.36 
1,098.76 
2,435.24 
9, 404. 80 

12,689.12 
3,101.84 

22, 692. 84 


Total . _■__  128,194.71 

Farmers'  Bulletins  issued,  1889-1902,  by  years. 


Originals  and  reprints  of  Farmers1  Bulletins. 


Number 
of  bulle- 
tins. 


Number 
of  copies. 


Fiscal  year  1902: 
Originals . . . 
Reprints  ... 


Total 


Fiscal  year  1901: 
Originals . . . 
Reprints  ... 


Total 


Fiscal  year  1900: 
Originals . . . 
Reprints  ... 


Total 


Fiscal  year  1899: 
Originals . . . 
Reprints  ... 


Total 


23 
236 

575,000 
5,575,000 

259 

6,150,000 

14 
157 

415,000 
2,930,000 

171 

3,345,000 

18 
90 

525,000 
1,835,000 

108 

2,360,000 

22 

154 

520,000 
1,917,000 

176        2,437,000 


Cost  of  printing  Farmers'  Bulletins,  1900-1902. 


Item. 

Number 
of  bulle- 
tins. 

Number 
of  copies. 

Cost. 

Fiscal  year  1902 : 

Paid  from  Farmers'  Bulletin  fund 

259 

6,150,000 

$107,363.05 

Fiscal  year  1901  : 

Paid  from  Farmers1  Bulletin  fund 

171 

3,345,000 

51,796.68 

Fiscal  year  1900 : 

Paid  from  Farmers'  Bulletin  fund 

97 
11 

2,150,000 
210,000 

30,665.15 

Paid  from  general  printing  fund 

3, 469. 69 

Total 

108 

2.  RfiO.  000 

34, 134. 84 

1 
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New  Farmers*  Bulletins  issued  during  flie  fiscal  year  1902. 


Num- 
ber of 
bulle- 
tin. 


Title  of  bulletin. 


Total 
number 
of  copies. 


133  Experiment  Station  "Work— XVIII 10,000 

134  Tree  Planting  on  Rural  School  GrouncL 10.' 000 

135  Sorghum  Sirup  Manufacture 10,000 

136  EarthRoads 10,000 

137  The  Angora  Goat • 10,000 

138  Irrigation  in  Field  and  Garden 10,000 

139  Emmer:  A  Grain  for  the  Semiarid  Regions 30,000 

140  Pineapple  Growing.. 30,000 

141  Poultry  Raising  on  the  Farm 30,000 

142  Principles  of  Nutrition  and  Nutritive  Value  of  Food _  .                   .  40  000 

143  Conformation  of  Beef  and  Dairv  Cattle 30,000 

144  Experiment  Station  Work— XIX 30,000 

145  Carbon  Bisulphid  as  an  Insecticide 30,000 

146  Insecticides  and  Fungicides:  Chemical  Composition  and  Effectiveness  of  Cer-  i 

tain  Preparations • 20,000 

147  Winter  Forage  Crops  for  the  South 30,000 

148  Celery  Culture 30,000 

149  Experiment  Station  Work— XX 30,000 

150  Clearing  New  Land 30.000 

151  Dairying  in  the  South 30,000 

152  Scabies  in  Cattle 35.000 

153  Orchard  Enemies  in  the  Pacific  Northwest -. 30,000 

154  The  Home  Fruit  Garden 30.000 

155  !  How  Insects  Affect  Health  in  Rural  Districts 30,000 

Total 575.000 


Farmers'  Bulletins  contributed  by  Bureaus,  Divisions,  and  Offices,  1902. 


Bureaus.  Divisions,  and  Offices. 


New. 


Re-         Number 
prints,      of  copies. 


Secretary's  Office 

Bureau  of  Animal  Industry 

Division  of  Biological  Survey 

Bureau  of  Chemistry  ._ I 

Division  of  Entomology I 

Office  of  Experiment  Stations i 

Bureau  of  Forestry 

Bureau  of  Plant  Industry ... 

Division  of  Publications  1 ... 

Office  of  Public  Road  Inquiries 

Bureau  of  Soils.. 

Weather  Bureau 

Total 


.. 

4 

38 

3 

6 

19 
89  ! 

3 
51 
11 

1 

2 

80,000 

1,115,000 

65,000 

2 
3 
5 

1 

\ 

1 

185,000 

510.000 

2,170,000 

•   100,000 

1,290,000 

315,000 

140,000 

140,000 

40,000 

23 

236 

6.150.000 

Number  of  copies  of  Farmers'   Bulletins  issued   (Nos.    1   to  155)   and  number 
distributed  to  Members  of  Congress,  1894-1902. 


Date. 

Total  num- 
ber of  cop- 
ies issued. 

Congres- 
sional dis- 
tribution. 

Prior  to  1894 

540,000 
278.500 
1.567.000 
1,891,000 
2,387,000 
2,170.000 
2,437,000 
2.360,000 
3,345.000 
6,150,000 

In  1894                                                           

In  1895                                                  

885,770 

In  1896 

1,316,695 

In  1897                                                  

1,967,237 

In  1898 

1,580,065 

In  1899 

1,101.985 

In  1900 

1,666,909 

In  1901.                                                                    .--- 

2,195,010 

In  1902 

4,280,126 

Total                                                 ...        

23.125.500 

15,002,797 
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New  Farmers'1  Bulletins  issued  each  year  from  1895  to  1902,  inclusive. 


Year. 

Number 

of 
bulletins. 

Inl895                                                          

11 

In  189(5 

13 

In  1897...                             

16 

In  1898 

21 

In  1899                                                        

22 

In  1900     .                                      ^ 

18 

In  1901 

14 

In  1902 

23 

Total . 

138 

Appropriations  for  the  fiscal  years  1902  and  1903. 


Appropriations. 


1902. 


1903. 


Statutory  roll 

General  printing  fund 

General  printing  fund,  deficiency 

Preparation  and  printing  of  Farmers'  Bulletins 

Artists,  laborers,  and  material  fund 

Artists,  laborers,  and  material  fund,  deficiency 

Rent  of  building  and  alterations 

Additional  assistants,  artists,  draftsmen,  etc 

Labor,  material,  wagon,  horses,  rent  of  building,  etc 

Total 


$25,020 

« 110, 000 

20,000 

107,500 

63, 000 

15,000 

2,500 


$28, 820 
« 155, 000 


1(17,500 


12,500 

80,000 


343,020 


383,820 


"Exclusive  of  $20,000  for  the  Weather  Bureau. 

Expenditures  under  general  appropriations  for  fiscal  year  ended  June  30,  1902. 

General  printing  fund $128, 194. 71 

Preparation  and  printing  of  Farmers'  Bulletins 1 107,  363. 05 

Artists,  laborers ,  and  material  fund  a 72, 480.  36 

Rent  of  building  and  alterations 2, 454. 60 


Total 


310, 492. 72 


Expenditures  for  printing  and  binding,  total  and  by  f tends,  1902. 

TOTAL   EXPENDITURES. 

Divisional  publications  paid  from  general  fund  ...   $92, 435. 34 

Divisional  publications  paid  from  special  funds _■ 27, 746. 06 

Blank  books,  blank  forms,  etc. ,  paid  from  general  fund  _  _ . 13, 066. 53 

Blank  books,  blank  forms,  etc. ,  paid  from  special  funds 556. 30 

Branch  office  (all  work)  paid  from  general  fund 22, 692. 84 

Farmers'  Bulletins  paid  from  Farmers'  Bulletin  fund 98,  816. 78 


Total 255,313.85 


EXPENDITURES   BY    FUNDS. 

General  printing  fund  ($130,000,  exclusive  of  $20,000  for  Weather 
Bureau) : 
Expended  for  the  various  Bureaus,  Divisions,  and 

Offices •_ $105,501.87 

Expended  for  printing  at  branch  office  for  the  various 
Bureaus,  Divisions,  and  Offices 22, 692. 84 


$128, 194. 71 


aOt  this  appropriation,  the  sum  of  $5,500,  which  was  made  immediately  avail- 
able, was  used  in  paying  for  labor,  material,  etc.,  for  fiscal  year  ended  June  30, 
1901. 
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Fanners'  Bulletin  fund $98. 816.  78 

Divisional  funds: 

Bureau  of  Animal  Industry $4. 567. 67 

Division  of  Biological  Survey 919.  78 

Division  of  Entomology . 15-8. 12 

Office  of  Experiment  Stations 8. 841. 06 

Office  of  Foreign  Markets 2. 385. 18 

Bureau  of  Forestry . 9,838.  38 

Bureau  of  Plant  Industry 952 .  76 

Division  of  Statistics 644.  51 

28,303.36 


Total 255, 313. 85 

Expenditures  from  special  fund  of  the  Division. 

Expenditures  during  the  year  from  the  special  appropriation  for  this 
Division,  $63. 000. «  and  deficiency  appropriation  $15,000:  for  artists 
and  preparation  of  illustrations,  for  artists'  supplies,  and  for  labor 
and  materials  in  distribution  of  documents: 

Illustrating,  including  pay  of  artists .§5. 846. 07 

Labor  in  distribution  of  documents 59. 303. 94 

Materials  for  document  section 6. 663. 44 

Artists'  supplies ■ 666. 91 

Total 72.480.36 

From  fund  for  preparation  and  printing  of  Farmers'  Bulletins: 

Preparation  of  Farmers'  Bulletins 8. 546.  27 

Printing  Farmers'  Bulletins 98. 816.  78 

Total 107.363.05 

From  fund  for  rent  and  alteration  of  building:- 

Rent,  wages,  and  material 2. 454. 60 

Grand  total . 182.  298. 01 

Requisitions  on  the  main  office  by  Bureaus.  Divisions.  Offices,  etc..  1908. 

Secretary's  Office .. 5 

Division  of  Accounts  and  Disbursements 43 

Bureau  of  Animal  Industry -. 134 

Division  of  Biological  Survey 22 

Bureau  of  Chemistry 32 

Division  of  Entomology 42 

Office  of  Experiment  Stations 239 

Section  of  Foreign  Markets 26 

Bureau  of  Forestry 89 

Library . 39 

Bureau  of  Plant  Industry 163 

Division  of  Publications 33 

Office  of  Public  Road  Inquiries 31 

Bureau  of  Soils 70 

Division  of  Statistics 27 

"Weather  Bureau 4 

Miscellaneous 15 

Total 1.014 

«Of  this  amount  the  sum  of  $5,500  was  made  immediately  available  and  was 
used  in  payments  for  labor,  material,  etc..  for  the  fiscal  year  ended. June  30,  1901. 
For  the  current  year  the  appropriation  is  divided — $12,500  being  for  additional 
assistants,  artists,  draftsmen,  and  purchase  of  manuscripts,  and  $80,000  for  labor 
and  material  in  the  distribution  of  documents,  including  purchase  of  horses, 
wagons,  harness,  rent  of  buildings,  etc. 
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Publications  printed  in  the  branch  printing  office,  1902. 


Bureaus,  Divisions,  and  Offices. 


T?0nni  I  Number 
2?^™"  of  copies 
printed. 


sitions. 


Secretary ' s  Office 

Bureau  of  Animal  Industry 

Division  of  Biological  Survey  _  _ 

Bureau  of  Chemistry 

Division  of  Entomology 

Office  of  Experiment  Stations  - 

Bureau  of  Forestry 

Bureau  of  Plant  Industry 

Division  of  Publications 

Office  of  Public  Road  Inquiries 

Bureau  of  Soils 

Division  of  Statistics 

Total 


3  2,000 
7  33,000 
6  I  7,100 

5  I  6,000 
10  33,000 

4  8,000 
1  I  10,000 
3  j  35,000 

17  792,000 

6  40,000 
1  3,500 
i  11.100 


980. 700 


Total  work  done  in  the  branch  printing  office.  1902. 

Envelopes . 1,862,600 

Letter  heads  arid  note  heads 968,  544 

Cards 2,023.751 

Circulars 384.675 

Blanks 4.002,280 

Labels  and  shipping  tags 1,311,628 

Franks 9,889,450 

Monthly  and  other  lists 821, 518 

Crop  Reporter «1,000 

Circular  letters  and  other  notices 452,  965 

Miscellaneous 997, 493 

Total 22,715,904 

Number  of  requisitions,  1902 2, 500 

Number  of  requisitions.  1901 _■ 2, 092 

Number  of  pieces  of  work,  1901 .  15, 267, 472 

Requisitions  on  the  branch  office  by  Bureaus.  Divisions,  Offices,  etc.,  1902. 

Secretary's  Office  _ 3 

Division  of  Accounts  and  Disbursements 45 

Bureau  of  Animal  Industry  _ _  _*: :  _■ 233 

Division  of  Biological  Survey 68 

Bureau  of  Chemistry 129 

Division  of  Entomology - 68 

Office  of  Experiment  Stations : 169 

Section  of  Foreign  Markets 18 

Bureau  of  Forestry 125 

Library 45 

Bureau  of  Plant  Industry 766 

Division  of  Publications 188 

Office  of  Public  Road  Inquiries , : 53 

Bureau  of  Soils 73 

Division  of  Statistics 296 

Appointment  Clerk : 130 

Miscellaneous . 91 

Total 2,500 

Canceled , . 50 

«  Extra  copies.     All  the  composition  of  12  editions  of  Crop  Reporter.  8  pages 
each,  was  done  in  the  branch  printing  office. 
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Illustration  work,  1902. 

Drawings,  retouching  photographs,  photographing  on  wood,  etc.,  made  by 

the  artists  in  the  Division  of  Publications 2, 933 

Wood  engravings 25 

Requests  for  duplicate  electrotypes 223 

Duplicate  electrotypes  furnished  to  correspondents  on  request 1, 330 

Requisitions  and  authorizations .  _  _       116 

Illustrations  printed  or  published  (not  including  reprints) 2, 648 

Number  and  cost  of  illustrations  by  Bureaus,  Divisions,  and  Offices,  1901. 


Bureaus,  Divisions,  and  Offices. 


i   Amount 
j  :   Amount    chargeable 

Illustra- '    ^os*  °^     |  chargeable  to  Division 


tions. 


illustra- 
tions. 


to  divi-    j  of  Publi- 
sional         cations' 
funds,     i    illustra- 
tion fund. 


Bureau  of  Animal  Industry 

Division  of  Biological  Survey .. 

Bureau  of  Chemistry 

Division  of  Entomology 

Office  of  Experiment  Stations.. 

Bureau  of  Forestry 

Bureau  of  Plant  Industry 

Division  of  Publications 

Office  of  Public  Road  Inquiries 
Bureau  of  Soils 


Total 

Artists'  supplies 
Artists'  salaries . 

Total 


15 


187 


$136. 23 

31.52 

16.64 

21.48 

.75 

13.31 

379. 10 

144.00 

61.30 

54.53 


$134. 43 
31.02 


21.48 


346.37 


61.30 
51.44 


400 


666. 91 
5,643.00 


655. 79 


400 


,168. 


655.  71 


$1.80 

.50 

16.64 


.75 
3.56 
32.73 

144.00 


203.07 

666. 91 

5,643.00 


3,512.98 


Number  of  publications  sold  by  the  Superintendent  of  Documents  and  amount 

received.  1898-1902. 


Copies  of  publications  sold. 

Amount  received. 

1902. 

1901. 

1900. 

1899. 

1898.  |     1902.           1901.           1900.      |     1899. 

1898. 

Department  of  Ag- 
riculture    25. 279 

All  other  Depart- 
ments     9,932 

24,127 
9,458 

16,905 
10,998 

18,750 
8,058 

17,740 
3,623 

$3,551.91 
7,394.30 

$3,220.25 
6,862.44 

$2,157.65   $2,154.45 
6.744.56     5,401.66 

$2,089.15 
2,448.12 

Total 35,211 

33.585 

27.903 

26.808 

21.363 

10.946.21 

10,082.69 

8.902.21     7,556.11     4,537.27 
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APPENDIX  A. 
PUBLICATIONS  ISSUED  DURING  THE  YEAR  ENDED  JUNE  30,  1902. 

[The  following  publications  were  issued  during  the  year  ended  June  30,  1902. 
Those  to  which  a  price  is  attached,  with  the  exception  of  publications  of  the 
Weather  Bureau,  must  be  obtained  of  the  Superintendent  of  Documents,  Union 
Building,  Washington,  D.  C,  to  whom  are  turned  over  all  copies  not  needed  for 
official  use,  in  compliance  with  section  67  of  the  act  providing  for  the  public  print- 
ing and  binding  and  the  distribution  of  public  documents.  Remittances  should  be 
made  to  him  by  postal  money  order.  Weather  Bureau  publications  to  which  a 
price  is  attached  must  be  obtained  from  the  chief  of  that  Bureau.  Applications 
for  those  that  are  for  free  distribution  should  be  made  to  the  Secretary  of  Agri- 
culture, Washington,  D.  C] 

OFFICE   OF   THE   SECRETARY. 

Copies. 

Progress  of  the  Beet-Sugar  Industry  in  the  United  States  in  1900.  By 
Charles  F.  Saylor,  Special  Agent,  and  H.  W.  Wiley,  Chemist,  U.  S. 
Department  of    Agriculture.     Pp.   178.      Report  No.   69.     July,  1901. 

Price,  10  cents 1,000 

Reprint,  January.  1902 1, 000 

Sewage  Disposal  on  the  Farm,  and  the  Protection  of  Drinking  Water.  By 
Theobald  Smith,  M.  D.,  Professor  in  Harvard  University,  Pathologist 
to  the  Massachusetts  State  Board  of  Health,  etc.  Pp.  20,  figs.  8.  Farm- 
ers'Bulletin  No.  43.     (Reprint.)     August,  1901 10,000 

Reprint,  November,  1901 20,  000 

Exhaustion  and  Abandonment  of  Soils.  Testimony  of  Milton  Whitney, 
Chief  of  Division  of  Soils,  before  the  Industrial  Commission.  Pp.  48. 
Report  No.  70.     October,  1901.     Price,  5  cents 68,000 

Marketing  Farm  Produce.  By  George  G.  Hill,  formerly  Manager  and 
Editor  of  the  American  Farmer,  Illinois.     Pp.  28,  figs.  7.     Farmers' 

Bulletin  No.  62.     (Reprint.)     October,  1901 20,000 

Reprint,  March,  1902 30, 000 

Report  of  the  Secretary  of  Agriculture.  1901.     Pp.  113.  *  November,  1901.  _     45, 000 

Some  Mutual  Relations  Between  Alkali  Soils  and  Vegetation.  By  Thomas 
H.  Kearney,  Assistant  Physiologist,  Division  of  Vegetable  Physiology 
and  Pathology,  and  Frank  K.  Cameron,  Soil  Chemist,  Division  of  Soils. 
Pp.  78.     Report  No.  71.     February,  1902.     Price,  5  cents 3, 000 

Seventeenth  Annual  Report  of  the  Bureau  of  Animal  Industry  for  the 
Year  1900.  Pp.  642,  pis.  98,  figs.  238.  Cloth.  March,  1902.  Price,  85 
cents 30, 000 

Report  of  the  Appointment  Clerk.     By  J.  B.  Bennett.    Pp.  5.    May,  1902_  _  500 

Revised  edition.  May,  1902 1, 500 

Cultivation  of  Cigar-Leaf  Tobacco  in  Florida.  By  Marcus  L.  Floyd,  of 
the  Division  of  Soils,  in  cooperation  with  the  Division  of  Vegetable 
Phvsiology  and  Pathology.  Pp.  31,  pis.  8,  figs.  6.  Report  No.  62. 
(Reprint.)     May,  1902.     Price,  5  cents ___^ 1,000 

Statistics  of  Oleomargarine,  Oleo  Oil,  and  Filled  Cheese,  1900  and  1901. 
Pp.  22.     (Senate  Doc.  No.  168,  57th  Cong.,  1st  sess.)     February.  1902. .  500 

Annual  Report  of  the  Office  of  Experiment  Stations  for  the  Year  Ended 
June  30,  1901.  Pp.  489,  pis.  41.  (House  Doc.  No.  334,  57th  Cong.,  1st 
sess.)     May.  1902 1,800 

Progress  of  the  Beet-Sugar  Industry  in  the  United  States  in  1901.  Pp. 
106,  pis.  17,  figs.  5.  (Senate  Doc.  No.  316,  57th  Cong.,  1st  sess.)  May, 
1902 1,800 

Yearbook  of  the  U.  S.  Department  of  Agriculture,  1901.  Pp.  846,  frontis- 
piece, pis.  90,  figs.  52.     Price,  80  cents.     June,  1902 500,  000 

CONGRESSIONAL. 

Annual  Reports  of  the  Department  of  Agriculture  for  the  Fiscal  Year 
Ended  June  30,  1901.  Pp.  cxv,  344.  Report  of  the  Secretary  of  Agri- 
culture.    Departmental  Reports.     January,  1902 3, 000 
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Copies. 


Field  Operations  of  the  Division  of  Soils,  1900.  By  Milton  Whitney, 
Chief.  With  accompanying  papers  by  Thomas  H.  Means,  Frank  D. 
Gardner.  Clarence  W.  Dorsey,  Jay  A.  Bonsteel.  J.  Garnett  Holmes. 
Frank  K.  Cameron,  Lyman  J.  Briggs.  Marcns  L.  Floyd,  William  G. 
Smith.  Pp.  473.  pis.  51,  figs.  47,  maps  24.  Cloth.  (Second  Eeport.) 
February,  1902.     Price,  SI. 80 17, 000 

Report  upon  the  Forestry  Investigations  of  the  U.  S.  Department  of  Agri- 
culture. 1877-1898.  By  B.  E.  Fernow,  formerly  Chief  of  the  U.  S. 
Department  of  Agriculture.  (Prepared  in  accordance  with  a  provision 
in  the  act  making  appropriations  for  the  Department  of  Agriculture  for 
the  fiscal  year  ending  June  30, 1899.)  Pp.  401.  pis.  32.  figs.  105.  (House 
Doc.  No.  181 ,  55th  Cong. .  3d  sess. )     (Reprint, )     February,  1902 500 

Progress  of  the  Beet-Sugar  Industry  in  the  United  States  in  1898.  Pp. 
162.  Part  I,  by  Charles  F.  Saylor.  Special  Agent,  Part  II,  by  H.  W. 
Wiley.  Chemist  of  the  U.  S.  Department  of  Agriculture.  (Reprint.) 
February.  1902 10, 000 

DIVISION   OF   ACCOUNTS   AND   DISBURSEMENTS. 

Report  of  the  Chief  of  the  Division  of  Accounts  and  Disbursements  for 
1901.  By  F.  L.  Evans.  Pp.  iii,  253-269.  (From  Annual  Reports, 
Department  of  Agriculture. )    January,  1902 200 

BUREAU   OF    ANIMAL   INDUSTRY. 

American  Breeds  of  Fowls.  I.— The  Plymouth  Rock.  By  T.  F.  McGrew. 
Pp.  32,  pis.  6,  colored;  figs.  10.     Bulletin  No.  29.     July.  1901.     Price  15 

cents 10.  000 

Reprint,  October,  1901 4,440 

Dairy  Products  at  the  Paris  Exposition  of  1900.  By  Henry  E.  Alvord, 
Chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry.  Pp.  ii,  599- 
626.  pis.  5.     (Reprint  from  Yearbook  of  Department  of  Agriculture  for 

1900.)     July,  1901 1.000 

Standard  Varieties  of  Chickens.     By  George  E.  Howard,  Secretary  of 

National  Poultry  and  Pigeon  Association.     Under  the  supervision  of 

'    Dr.  D.  E.  Salmon,  Chief  of  Bureau  of  Animal  Industry.     Pp.  44.  figs.  42. 

Farmers'  Bulletin  No.  51.     Revised.     (Reprint. )     July.  1901 • . . _     10, 000 

Reprint,  October,  1901 10,000 

Reprint.  November,  1901 40, 000 

Reprint,  March,  1902 30,000 

Reprint,  May,  1902 30,000 

Reprint,  June,  1902 . 20,000 

Ducks  and  Geese:  Standard  Breeds  and  Management,  By  George  E. 
Howard.  Secretary  of  National  Poultry  and  Pigeon  Association.     Pp. 

48,  figs.  37.     Farmers"  Bulletin  No.  64.  -  (Reprint. )     Julv.  1901 _.     10, 000 

Reprint,  November.  1901 40, 000 

Reprint.  May,  1902 30, 000 

Hog  Raising  in  the  South.  By  S.  M.  Tracy.  M.  S..  formerly  Director  of 
the  Mississippi  Agricultural  Experiment  Station*.     Pp.  40.     Farmers' 

Bulletin  No.  100.     (Reprint.)     Julv.  1901 10.000 

Reprint.  October,  1901 35,000 

Reprint,  June,  1902 ; 15,000 

Blackleg:  Its  Nature.  Cause,  and  Prevention.  Bv  Victor  A.  Norgaard, 
Chief  of  Pathological  Division.  Pp.  23,  fig.  1.  Circular  No.  31.  Re- 
vised.    (Reprint.)     August.  1901 5,000 

Reprint.  June,  1902 10,000 

Treatment  for  Roundworms  in  Sheep.  Goats,  and  Cattle.  By  D.  E. 
Salmon.  D.  V.  M.,  Chief  of  Bureau  of  Animal  Industry.  Pp.  8.  Cir- 
cular No.  35.     August.  1901 3.000 

Reprint.  November.  1901 1,000 

Hog  Cholera  and  Swine  Plague.  By  D.  E.  Salmon.  D.  V.  M..  Chief  of 
the  Bureau  of  Animal  Industry.     Pp.   16.     Farmers'  Bulletin  No.  24. 

(Reprint.)     August,  1901 . 10,000 

Reprint,  October,  1901 30,000 

Reprint.  December.  1901 10,000 

Reprint,  March,  1902 30,000 
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Copies. 

The  Dairy  Herd:  Its  Formation  and  Management.     By  Henry  E.  Alvord, 

C.  E.,  Chief  Dairy  Division,  Bureau  of  Animal  Industry.  Reprinted, 
with  revision  by  the  author,  from  the  Yearbook  of  the  U.  S.  Department 
of  Agriculture  for  1894.  Pp.  24.  Farmers'  Bulletin  No.  55.  (Reprint. ) 
August,  1901 10,000 

Reprint,  December,  1901 35, 000 

Reprint,  April,  1902 30,000 

Raising  Sheep  for  Mutton.  By  Charles  F.  Curtiss,  Director  of  the  Iowa 
Agricultural  Experiment  Station.     Pp.  48,  figs.  18.     Farmers'  Bulletin 

No.  96.     (Reprint.)     August,  1901 10,000 

Reprint,  December,  1901 40,000 

Reprint,  March.  1902 30,000 

The  Angora  Goat.  By  George  Fayette  Thompson ,  Editorial  Clerk ,  Bureau 
of  Animal  Industry.  Pp.  48,  figs.  7.  Farmers'  Bulletin  No.  137.  Sep- 
tember, 1901 10,000 

Reprint,  October,  1901 30,000 

Reprint,  March,  1902 30,000 

American  Breeds  of  Fowls— II.  The  Wyandotte.  By  T.  F.  McGrew. 
Pp.  30,  pis.  10,  colored;  figs.  3.     Bulletin  No.  31.     October,  1901.     Price, 

15  cents  10,000 

The  Tuberculin  Test  of  Imported  Cattle.  By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry.  Pp.  22.  Bulletin  No.  32.  Octo- 
ber, 1901.     Price,  5  cents 20, 000 

Directions  for  the  use  of  Blackleg  Vaccine.  By  Victor  A.  Norgaard, 
Chief  of  Pathological  Division.     Pp.   8.     Circular  No.    23.      Second 

revision,  October,  1901 10,000 

Reprint,  April ,1902 10,  000 

The  Free  Distribution  of  Blackleg  Vaccine.  By  Victor  A.  Norgaard,  V.  S. 
(Copenhagen),  Chief  of  Pathological  Division,  Bureau  of  Animal 
Industry.      Pp.   iii,  35-51.      (Reprint  from  the  Seventeenth  Annual 

Report  of  the  Bureau  of  Animal  Industry,  1900. )     October,  1901 3, 500 

Meats  and  Meat  Products  at  the  Paris  Exposition  of  1900.  By  Henry  E. 
Alvord,  C.  E.,  Chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry, 
in  charge  of  the  United  States  Animal  Industry  Exhibit  at  Paris. 
Pp.  223-234.     (Reprinted  from  the  Seventeenth  Annual  Report  of  the 

Bureau  of  Animal  Industry. )     October,  1901 1 ,  500 

The  Thirteenth  International  Medical  Congress.  The  Tenth  International 
Congress  of  Hygiene  and  Demography.  By  E.  A.  de  Schweinitz,  Ph.  D. , 
M.  D.,  Chief  of  Biochemic  Division,  Bureau  of  Animal  Industry. 
Pp.  254-261.  (Reprinted  from  the  Seventeenth  Annual  Report  of  Ani- 
mal Industry,  1900.)     October,  1901 300 

The  Bacillus  of  Tuberculosis.  By  E.  A.  de  Schweinitz,  Ph.  D.,  Chief  of 
Biochemic  Division,  Bureau  of  Animal  Industry.  Pp.  iii,  262-280. 
(Reprinted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of  Ani- 
mal Industry,  1900.)     October,  1901 300 

Poultry  Raising  on  the  Farm.  By  D.  E.  Salmon,  Chief  of  the  Bureau  of 
Animal  Industry.  Pp.  16,  figs.  31.  Farmers'  Bulletin  No.  141.  Octo- 
ber, 1901. 30,000 

Reprint,  December,  1901  . 25, 000 

Reprint,  March,  1902 30,000 

Reprint,  May,  1902 30, 000 

Reprint,  June,  1902 30, 000 

Relation  of  Bovine  Tuberculosis  to  the  Public  Health.     By  D.  E.  Salmon, 

D.  V.  M.,  Chief  of  Bureau  of  Animal  Industry.  (Read  as  chairman  of 
the  Committee  on  Animal  Diseases  and  Animal  Food  of  the  American 
Public  Health  Association  at  Buffalo,  N.  Y.,  September  16,  1901.)     Pp. 

36.     Bulletin  No.  33.     November,  1901.     Price,  5  cents 20, 000 

Breeds  of  Dairy  Cattle.  By  Henry  E.  Alvord,  C.  E. ,  Chief  of  Dairy  Divi- 
sion, Bureau  of  Animal  Industry.  (Reprinted  from  the  Report  of  the 
Bureau  of  Animal  Industry  for  1898. )  Pp.  48,  figs.  21*  Farmers'  Bulle- 
tin No.  106.     (Reprint.)     'November,  1901 30,000 

Reprint,  April,  1902 „... ..., 30,000 
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Copies. 

Trichinosis  in  Germany.  Part  I.  General  Remarks  on  Trichinosis  in 
Germany.  By  Ch.  Warden  Stiles,  Ph.  D.  Part  II.  A  Statistical 
Review  of  Trichinosis  in  Germany  During  the  Eighteen  Years  1881-1898. 
By  Ch.  Wardeli  Stiles.  Ph.  D.  Part  III.  European  Cases  of  Trichi- 
nosis of  Alleged  American  Origin.  By  Ch.  Wardeli  Stiles.  Ph.  D. 
Part  TV.  Bibliography  of  Trichinosis  in  Germany.  By  Albert  Hassall, 
M.  R.  C.  Y.  S.  Pp.  211.  Bulletin  No.  30.  December,  1901.  Price,  15 
cents 1.  000 

Plant  Poisoning  of  Stock  in  Montana.  By  E.  Y.  Wilcox.  Ph.  D..  Office 
of  Experiment  Stations.  Pp.  iii.  91-121,  pis.  13,  figs.  2.  (Reprint  from 
the  Seventeenth  Annual  Report  of  the  Bureau  of  Animal  Industry, 
1900.)     December,  1901 1,000 

Butter  Making  on  the  Farm.  By  C.  P.  Goodrich.  Dairy  Instructor, 
Farmers'  Institute  Department.  University  of  Wisconsin.  Under 
supervision  of  the  Dairy  Division.  Bureau  of  Animal  Industry.     Pp.  16. 

Farmers'  Bulletin  No.  57.     (Reprint. )     December,  1901 35.  000 

Reprint.  May.  1902 30.000 

Care  of  Milk  on  the  Farm.  By  R.  A.  Pearson,  B.  S..  Assistant  Chief  of 
Dairy  Division.  Bureau  of  Animal  Industry.     Pp.  10.  figs.  9.  Farmers' 

Bulletin  No.  63.     (Reprint.)     December,  1901 35.000 

Reprint.  May.  1902 30.000 

Some  Essentials  in  Beef  Production.  By  Charles  F.  Curtiss.  Director  of 
the  Iowa  Agricultural  Experiment  Station.  Pp.  24,  figs.  IT.  Farmers' 
Bulletin  No.  71.     (Reprint. )     December,  1901 30. 000 

Report  of  the  Chief  of  the  Bureau  of  Animal  Industry  for  1901 .  By  D.  E. 
Salmon.  Pp.  iii.  15-42.  (From  Annual  Reports.  Department  of  Agri- 
culture.)    January. 1902 . 1,200 

Facts  About  Milk.  By  R.  A.  Pearson,  B.  S.,  Assistant  Chief,  Dairy  Di- 
vision. Bureau  of  Animal  Industry.     Pp.  29.  figs.  8.     Farmers'  Bulletin 

No.  42.     (Reprint.)     January,  1902 30.000 

Reprint,  June,  1902 20.000 

Rabies:  Its  Cause.  Frequency,  and  Treatment.  By  D.  E.  Salmon,  D.  Y. 
M. ,  Chief  of  the  Bureau  of  Animal  Industry.  Pp.  211-246.  (Reprinted 
from  Yearbook  of  Department  of  Agriculture  for  1900.)  February, 
1902 1 .  000 

Market  Milk:  A  Plan  for  Its  Improvement.  By  R.  A.  Pearson,  M.  S., 
Assistant  Chief  of  Dairy  Division.  Pp.  iii,  158.  193.  pis.  10.  (Re- 
printed from  the  Seventeenth  Annual  Report  of  the  Bureau  of  Animal 
Industry,  1900.)     February,  1902 8,000 

Dairy  Products  at  the  Paris  Exposition  of  1900.  By  Henry  E.  Alvord, 
Chief  of  the  Dairy  Division.  Bureau  of  Animal  Industry,  in  charge  of 
the  United  States  Animal  Industry  Exhibit  at  Paris.  Pp.  iii.  194-222. 
(Reprinted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of 
Animal  Industry,  1900. )     February,  1902 12, 000 

Yerminous  Diseases  of  Cattle.  Sheep,  and  Goats  in  Texas.  By  Ch.  War- 
deli Stiles.  Ph.  D.,  Zoologist  of  Bureau  of  Animal  Industry.  Pp.  iii. 
356-379.  (Reprint  from  Seventeenth  Annual  Report  of  Bureau  of 
Animal  Industry.  1900. )     February,  1902 2,  000 

Conformation  of  Beef  and  Dairy  Cattle.  By  Andrew  M.  Soule,  Professor 
of  Agriculture,  and  Yice- Director  of  Tennessee  Agricultural  Experi- 
ment Station.     Pp.  44,  figs.  49.     Farmers'  Bulletin  No.  143.     February. 

1902  30,000 

Reprint,  May.  1902 : 20.000 

Apoplectiform  Septicemia  in  Chickens.  Preliminary  Report  on  a  Highly 
Fatal  Disease  caused  by  a  Nonpyogenic  Streptococcus.  By  Yictor  A. 
Norgaard,  Y.  S.  (Copenhagen),  Chief  of  Pathological  Division.  Bureau 
of  Animal  Industry,  and  John  R,  Mohler.  Y.  M.  D.,  Acting  Assistant 
Chief  of  Pathological  Division  of  Bureau  of  Animal  Industry.  Pp.  24, 
pis.  4.     Bulletin  No,  36.     March.  1902,     Price.  10  cents 6, 936 

Market  Classes  of  Horses.  By  George  M.  Rommel.  B.  S.  A..  Expert  in 
Animal  Husbandry.  Bureau  of  Animal  Industry.  Pp.  32.  pis.  11.  Bul- 
letin No.  37.     March.  1902.     Price,  15  cents  10,000 

Description  and  Treatment  of  Scabies  in  Cattle.  By  Richard  W.  Hick- 
man. Y.  M.  D..  Chief  of  Miscellaneous  Division.  Bureau  of  Animal 
Industry.  Pp.  23,  frontispiece,  figs.  16.  Bulletin  No.  40.  March,  1902. 
Price,  5  cents ---  4,000 
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State  Standard  for  Dairy  Products,  1902.  By  Henry  E.  Alvord,  Chief  of 
Dairy  Division.  Pp.  3.  Circular  No.  25.  Revised  edition.  March, 
1902 1,000 

American  Breeds  of  Beef  Cattle,  with  Remarks  on  Pedigrees.  By  George  M. 
Rommel,  B.  S.  A.,  Expert  in  Animal  Industry.  Pp.  34,  pis.  23.  Bul- 
letin No.  34.     April.  1902.     Price,  15  cents . 9,000 

Eleven  Miscellaneous  Papers  on  Animal  Parasites.     Pp.  61,  pis.  5,  figs.  38. 

Bulletin  No.  35.     April,  1902.     Price,  10  cents 2,000 

Officials.  Associations,  and  Educational  Institutions  Connected  with  the 
Dairy  Interests  of  the  United  States  for  the  Year  1902.  By  Henry  E. 
Alvord,  Chief  of  Dairy  Division.     Pp.8.     Circular  No.  36.     April,  1902.      5,000 

Index- Catalogue  of  Medical  and  Veterinary  Zoology.  Part  I.  [Authors 
A  to  Azevedo.]  By  Ch.  Wardell  Stiles,  Ph.  D..  and  Albert  Hassall, 
M.  R.  C.  V.  S.     Pp.  46.     Bulletin  No.  39.     May,  1902.     Price,  5  cents  .      3,  000 

Mexico  as  a  Market  for  Pure-bred  Beef  Cattle  from  the  United  States. 
By  D.  E.  Salmon,  D.  V.  M.,  Chief  of  Bureau  of  Animal  Industry.  Pp. 
28,  frontispiece.     Bulletin  No.  41.     May,  1902.     Price,  10  cents 6,000 

Preliminarv  Report  on  Argentina  as  a  Market  for  Pure-bred  Cattle  from 
the  United  States.     Pp.  4.     Circular  No.  37.     May,  1902 3, 000 

Mohair  and  Mohair  Manufactures.  By  George  Fayette  Thompson,  Edi- 
torial Clerk.  Bureau  of  Animal  Industry.  Pp.  ii,  271-284,  pis.  2,  col- 
ored, fig.  1.  (Reprint  from  Yearbook  of  Department  of  Agriculture 
for  1901.)     May,  1902 100 

The  Tuberculin  Test  for  Tuberculosis.  By  D.  E.  Salmon,  D.  V.  M. ,  Chief 
of  the  Bureau  of  Animal  Industry.  Pp.  iii,  581-592.  (Reprint  from 
Yearbook  of  Department  of  Agriculture  for  1902. )     May,  1902 1, 000 

Emergency  Report  on  Surra.  By  D.  E.  Salmon.  D.  V.  M.,  Chief  of  Bu- 
reau of  Animal  Industry,  and  Ch.  Wardell  Stiles,  Ph.  D.,  Pathologist  of 
Bureau  of  Animal  Industry.  With  a  Bibliography  of  Surra  and  allied 
Trypanosomatic  Diseases.  By  Albert  Hassall,  M.  R.  C.  V.  S.,  Acting 
Assistant  Zoologist  of  Bureau  of  Animal  Industry.  Pp.  152,  pis.  16, 
figs.  112.     Bulletin  No.  42.     June,  1902.     Price.  15  cents 2, 000 

Cattle  Ticks  (Lvodoidea)  of  the  United  States.  By  D.  E.  Salmon,  D.  V. 
M.,  Chief  of  Bureau  of  Animal  Industry,  and  Ch.  Wardell  Stiles,  Ph. 
D.,  Zoologist  of  Bureau  of  Animal  Industry.  Pp.  iii,  380-491,  figs.  95, 
(Reprinted  from  the  Seventeenth  Annual  Report  of  the  Bureau  of  Ani- 
mal Industry  [1900] . )     June,  1902 1 ,  000 

Dairying  in  the  South.  By  S.  M.  Tracy,  M.  S.,  formerly  Director  of  the 
Mississippi  Agricultural  Experiment  Station.  Pp.  48,  figs.  4.  Farmers' 
Bulletin  No.  151.     June,  1902 30,000 

Scabies  in  Cattle.  By  Richard  W.  Hickman,  V.  M.  D.,  Chief  of  Miscel- 
laneous Division,  Bureau  of  Animal  Industry.  Pp.  24,  figs.  16.  Farm- 
ers' Bulletin  No.  152.     June,  1902 : 35, 000 

DIVISION   OF   BIOLOGICAL   SURVEY. 

How  Birds  Affect  the  Orchard.  By  F.  E.  L.  Beal,  B.  S. .  Assistant,  Biol- 
ogist, Biological  Survey.  Pp.  ii,  291-304.  (Reprint  from  Yearbook 
of  Department  of  Agriculture  for  1900. )     July.  1901 5,  000 

The  Food  of  Nestling  Birds.  By  Sylvester  D.  Judd,  Ph.  D.,  Assistant, 
Biological  Survey.  Pp.  iii,  411-436.  (Reprint  from  Yearbook  of  De- 
partment of  Agriculture  for  1900. )     July,  1901 5, 000 

North  American  Fauna  No.  20.  Revision  of  the  Skunks  of  the  Genus 
Chincha.  By  Arthur  H.  Howell.  Assistant,  Biological  Survey.  Pre- 
pared under  the  direction  of  Dr.  C.  Hart  Merriam.  Chief  of  Division  of 
Biological  Survey.     Pp.  62,  pis.  8,  August.  1901.     Price.  10  cents 3, 000 

Some  Common  Birds  in  Their  Relation  to  Agriculture.  By  F.  E.  L.  Beal, 
B.  S.,  Assistant  Ornithologist,  Biological  Survey.      Pp.  40,  figs.  22. 

Farmers'  Bulletin  No.  54.     (Reprint. )     August,  1901 10, 000 

Reprint,  December,  1901 35, 000 

Reprint.  May,  1902 20, 000 

Digest  of  Game  Laws  for  1901.  By  T.  S.  Palmer  and  H.  W.  Olds.  Assist- 
ants, Biological  Survey.  Prepared  under  the  direction  of  Dr.  C.  Hart 
Merriam,  Chief  of  Biological  Survey.  Pp.  152.  Bulletin  No.  16.  Sep- 
tember, 1901.     Price,  10  cents 5, 000 
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North  American  Fauna  No.  21.  Natural  History  of  the  Queen  Charlotte 
Islands,  British  Columbia,  and  Natural  History  of  the  Cook  Inlet  Region. 
Alaska.  By  Wilfred  H.  Osgood.  Assistant.  Biological  Survey.  Pre- 
pared under  the  direction  of  Dr.  C.  Hart  Merriam,  Chief  of  Division  of 
Biological  Survey.  Pp.  87,  pis.  7.  fig.  1.  September,  1901.  Price,  10 
cents .  _  _  _ 3 ,  000 

Food  of  the  Bobolink.  Blackbirds,  and  Grackles.  By  F.  E.  L.  Beal.  B.  S.. 
Assistant  Biologist.  Prepared  under  the  direction  of  Dr.  C.  Hart  Mer- 
riam. Chief  of  Biological  Survey.  Pp.  77.  pi.  1,  figs.  6.  Bulletin  No. 
13.     (Reprint.)     October,  1901.  "Price,  5  cents 2,000 

The  Relation  of  Sparrows  to  Agriculture.  By  Sylvester  D.  Judd.  Ph.  D., 
Assistant,  Biological  Survey.  Prepared  under  the  direction  of  Dr.  C. 
Hart  Merriam.  Chief  of  Biological  Survey.  Pp.  98.  pis.  4.  figs.  19. 
Bulletin  No.  15.     October,  1901.     Price,  10  cents . . 5, 000 

Laws  for  the  Protection  of  Birds  and  Game  in  the  District  of  Columbia. 
Bv  T.  S.  Palmer.  Assistant  Chief  of  Biological  Survey.  Pp.  8.  Circu- 
lar No.  34.     October.  1901 2, 500 

Report  of  the  Acting  Chief  of  the  Biological  Survey  for  1901.  By  T.  S. 
Palmer.  Pp.  iii,  151-162.  (From  Annual  Reports.  Department  of  Agri- 
culture.)    January,  1902 500 

Directions  for  the  Destruction  of  Prairie  Dogs.  By  C.  Hart  Merriam, 
Chief.  Biological  Survey.  Pp.  2.  Circular  No.  32.  Revised  edition. 
February.  1902 2.000 

Legislation  for  the  Protection  of  Birds.  By  T.  S.  Palmer,  Assistant  Chief, 
Biological  Survey.  Pp.143.  Bulletin  No.  12.  Revised  edition.  March. 
1902.     Price,  10  cents 1, 500 

Directory  of  State  Officials  and  Organizations  Concerned  with  the  Protec- 
tion of  Birds  and  Game,  1902.  Bv  T.  S.  Palmer.  Assistant  Chief.  Bio- 
logical Survey.     Pp.  10.     Circular  No.  35.    April.  1902 1 .  000 

Importation  of  Reptiles  into  Hawaii.     P.  1.     Circular  36.     May.  1902 -  600 

Protection  and  Importation  of  Birds  under  act  of  Congress  approved  May 

25,  1900.  '  Pp.  6.     Circular  No.  29.     (Reprint. )     June,  190  3 500 

Regulations  for  the  Importation  of  Eggs  of  Game  Birds  for  Propagation. 

Pp.2.     Circular  No.  37.     June,  1902 1,000 

Two  Vanishing  Game  Birds:  The  Woodcock  and  the  Wood  Duck.  By 
A.  K.  Fisher,  Ornithologist.  Biological  Survey.  Pp.  iv.  447-458,  pis.  2. 
figs.  3.  (Reprinted  from  Yearbook  of  Department  of  Agriculture  for 
1901.)     June,  1902... 8,000 

BUREAU   OF   CHEMISTRY. 

Exhibit  of  the  Bureau  of  Chemistry  at  the  Pan-American  Exposition, 
Buffalo.  N.  Y. .  1901.  Prepared  under  the  direction  of  Harvey  W.  Wiley, 
Chief  of  Bureau,  bv  E.  E.  Ewell.  W.  D.  Bigelow.  and  Logan  Waller 
Page.     Pp.  29,  pis.  4.     Bulletin  No.  63.     August.  1901.     Price.  5  cents.       3,500 

The  Selection  of  Materials  for  Macadam  Roads.  By  Logan  Waller  Page. 
Expert  in  Charge  of  Road  Material  Laboratorv.  Division  of  Chemistry. 
Pp.  iii.  349-356.  (Reprinted  from  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture  for  1900. )     August.  1901 3, 000 

The  Use  and  Abuse  of  Food  Preservatives.  By  W.  D.  Bigelow.  Assist- 
ant in  Charge  of  Food  Investigations.  Division  of  Chemistry.  Pp.  ii, 
551-568.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1900.)     August,  1901 ; 3,000 

Sorghum  Sirup  Manufacture.     Bv  A.  A.  Denton,  Medicine  Lodge.  Kans. 

Pp.  40.  figs.  26.     Farmers"  Bulletin  No.  135.     September,  1901 10. 000 

Reprint.  October.  1901 30.000 

Reprint,  May.  1902 .- 30,000 

Composition  of  Maize  (Indian  Corn),  Including  the  Grain.  Meal.  Stalks, 
Pith,  Fodder,  and  Cobs.  Compiled  chiefly  from  the  Records  of  the 
Division  of  Chemistrv.  by  H.  W.  Wiley.  Chemist  of  the  Department  of 
Agriculture.  Pp.31.  Bulletin  No.  50.  (Reprint.)  October.  1901.  Price, 
5  cents 1.000 

Official  Method  for  Analysis  of  Tanning  Materials.  By  H.  W.  Wiley.  Chief 
of  Bureau  and  Secretary  A.  O.  A.  C.  Pp.  2.  Circular  No.  8,  Bureau  of 
Chemistry.    November',  1901 1.000 
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Copies- 

The  Sugar  Beet:  Culture,  Seed  Development,  Manufacture,  and  Statistics. 
By  H.  W.  Wiley,  Chief  of  the  Bureau  of  Chemistry,  and  formerly  Direc- 
tor of  the  Department  Sugar  Beet  Experiment  Station  in  Nebraska. 
Pp.  48.  figs.  24.  Farmers'  Bulletin  No.  52.  Second  revised  edition. 
November,  1901 20,000 

Household  Tests  for  the  Detection  of  Oleomargarine  and  Renovated 
Butter.     By  G.  E.  Patrick.  Assistant  in  the   Division  of  Chemistry. 

Pp.11.     Farmers"  Bulletin  No.  131.     (Reprint.)     November,  1901 25,000 

Reprint,  May,  1902 20,000 

Methods  of  Analysis  Adopted  by  the  Association  of  Official  Agricultural 
Chemists,  November  11 .  12,  and  14,  1898.  Edited  by  Harvey  W.  Wiley, 
Secretary.  Pp.86.  Bulletin  No.  46.  Revised.  December,  1901.  Price, 
5  cents 500 

The  Manufacture  of  Starch  from  Potatoes  and  Cassava.  By  Harvey  W. 
Wiley.  Chief  of  the  Division  of  Chemistry.  Pp.  48,  pis.  8,  figs.  17. 
Bulletin  No.  58.     (Reprint. )     December,  1901.     Price,  10  cents. . 1, 000 

The  Influence  of  Environment  upon  the  Composition  of  the  Sugar  Beet. 
By  Harvey  W.  Wiley,  Chief  of  Bureau,  in  Collaboration  with  the 
Weather  Bureau  and  the  Agricultural  Experiment  Stations  of  Indiana, 
Iowa,  Kentucky,  Michigan,  New  York,  Cornell  University.  North  Caro- 
lina, Utah,  and  Wisconsin.  Pp.  32,  charts  3.  Bulletin  No.  64.  Decem- 
ber, 1901.     Price.  Scents 3,200 

Report  of  the  Chemist  for  1901.  By  H.W.Wiley.  Pp.  ii,  95-111.  (From 
Annual  Reports,  Department  of  Agriculture. )     January,  1902 500 

A  Plan  for  Cooperating  in  the  Study  of  Available  Plant  Food.  By  C.  C. 
Moore,  In  Charge  of  Soil  Analysis  Laboratory.  Pp.  8,  figs.  3.  Circular 
No.  9.     February,  1902 1,500 

Insecticides  and  Fungicides:  Chemical  Composition  and  Eff ectrv  eness  of 
Certain  Preparations.  By  J.  K.  Haywood.  In  Charge  of  Insecticide  and 
Agricultural  Water  Laboratory ,  Bureau  of  Chemistry.  Prepared  under 
the  direction  of  H.  W.  Wiley,  Chief  Chemist,  cooperating  with  the  Divi- 
sion of  Entomology.     Pp.  16.     Farmers"  Bulletin  No.  146.     February, 

1902 :     20,000 

Reprint,  June,  1902 .  30,000 

Methods  for  the  Analysis  of  Insecticides  and  Fungicides.  By  J.  K.  Hay- 
wood, In  Charge  of  Insecticide  and  Agricultural  Water  Laboratory. 
Pp.8.     Circular  No.  10.     March,  1902 1,500 

Foods  and  Food  Adulterants.  Preserved  Meats.  Investigations  Made 
under  the  Direction  of  H.  W.  Wiley,  Chief  of  the  Bureau  of  Chemistry. 
By  W.  D.  Bigelow,  with  the  Collaboration  of  Edward  Mackay  Chace, 
L.  S.  Munson,  L.  M.  Tolman.  and  others.  Pp.  ix.  1375-1517,  figs.  3. 
Bulletin  No.  13.     Part  10.     April,  1902.     Price,  10  cents . 1, 000 

Proposed  Reforms  in  Fertilizer  Inspection  Laws.  By  H.  W.  Wiley,  Chief 
of  Bureau.    Pp.4.    Circular  No.  3.    Second  revised  edition.    April,  1902.       1,000 

Amended  Methods  adopted  at  the  Eighteenth  Annual  Convention  of  the 
Association  of  Official  Agricultural  Chemists.  By  William  H.  Krug, 
Referee  on  Foods  and  Feeding  Stuffs  for  1901.  Pp.  3.  Circular  No.  7. 
April,  1902 1,000 

Provisional  Methods  for  the  Analysis  of  Foods  Adopted  by  the  Associa- 
tion of  Official  Agricultural  Chemists,  November  14-16/1901.  Edited 
by  H.  W.  Wiley,  Secretary,  with  Collaboration  of  W.  D.  Bigelow, 
Referee  on  Food  Adulteration.  Pp.  169.  Bulletin  No.  65.  May,  1902. 
Price,  10  cents , 1,000 

Influence  of  Environment  on  the  Chemical  Composition  of  Plants.  By 
Dr.  H.  W.  Wiley,  Chief  of  the  Bureau  of  Chemistry.     Pp.  ii,  299-318, 

•    figs.  3.     (Reprint  from  the  Yearbook  of  Department  of  Agriculture  for 

1901.)     May,  1902 1,000 

Memorial  Exercises  in  Honor  of  the  Late  John  A.  Myers.  Pp.  iii,  65-74, 
frontispiece.  (Reprinted  from  Bulletin  No.  67,  Bureau  of  Chemistry, 
U.  S.  Department  of  Agriculture. )     June,  1902 500 

DIVISION    OF   ENTOMOLOGY. 

The  Principal  Household  Insects  of  the  United  States.  By  L.  O.  Howard 
and  C.  L.  Marlatt.  With  a  chapter  on  Insects  Affecting  Dry  Vegetable 
Foods.  By  F.  H.  Chittenden.  Pp.  131,  figs.  64.  Bulletin  No.  4,  new 
series.     (Reprint.)     July,  1901.     Price,  10  cents 1,000 
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Notes  on  the  Mosquitoes  of  the  United  States:  Giving  Some  Account  of 
their  Structure  and  Biology,  with  Remarks  on  Remedies.  By  L.  O. 
Howard.  Ph.  D.,  Entomologist,  Pp.  70.  figs.  22.  Bulletin  No.  25. 
new  series.     (Reprint. )     July,  1901 .     Price.  5  cents _       1 .  000 

Smyrna  Fig  Culture  in  the  United  States.     By  L.  O.  Howard.  Ph.  P 
Entomologist.     Pp.  iii.  79-106.  pis.  8,  figs.  7.    *  (Reprint  from  Yearb.  i  . 
of  Department  of  Agriculture  for  1900. )     July.  1901 1 .000 

The  Scale  Insect  and  Mite  Enemies  of  Citrus  Trees.  By  C.  L.  Marlatt. 
First  Assistant.  Division  of  Entomology.  Pp.  iii.  247-290.  pis.  6,  figs. 
25.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for  1900.) 
July.  1901 1,000 

Bee-Keeping.     By  Frank  Benton.  M.  S..  Assistant  Entomologist.     Pp.  32, 

figs.  19.     Farmers'  Bulletin  No.  59.     (Reprint. )     July.  1901 10. 000 

Reprint.  November,  1901 40. 000 

Reprint.  June.  1902 __.     20. 000 

The  Life  History  of  Two  Species  of  Plant  Lice  Inhabiting  both  the  Witch 
Hazel  and  Birch.  By  Theo.  Pergande.  Assistant  Entomologist.  Pp.  44. 
figs.  23.     Bulletin  No.  9.  technical  series.     August,  1901.     Price.  5  cents.       2.000 

The  Principal  Insect  Enemies  of  the  Grape.  By  C.  L.  Marlatt.  M.  S. 
(Reprinted  from  original  plates  from  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture  for  1896.)     Pp.  23.  figs.  12.     Farmers'  Bulletin  No. 

70.     (Reprint.)     August,  1901 10.000 

Reprint.  January,  1902 20, 000 

The  Principal  Insect  Enemies  of  Growing  Wheat.  By  C.  L.  Marlatt. 
First  Assistant  Entomologist.     Pp.  40,  figs.  25.     Farmers'  Bulletin  No. 

132,     (Reprint.)     August,  1901 10.000 

Reprint,  October,  1901 i 40. 000 

Reprint,  June.  1902 30,000 

The  Fall  Army  Worm  and  Variegated  Cutworm.  Prepared  under  the 
direction  of  the  Entomologist  by  F.  H.  Chittenden,  Assistant  Entomol- 
ogist, Pp.  64,  figs.  11.  Bulletin  No.  29.  new  series.  September.  1901. 
Price,  5  cents ._  _ 4, 000 

True  Clothes  Moths.  (Tinea  pellioneUa  et  al.)  Pp.  8,  figs.  3.  Circular 
No.  36,  second  series.     (Reprint. )     September.  1901 5, 000 

Some  Insects  Injurious  to  the  Violet.  Rose,  and  other  Ornamental  Plants. 
A  Collection  of  Articles  Dealing  with  Insects  of  this  Class.  Prepared 
under  the  direction  of  the  Entomologist  by  F.  H.  Chittenden,  Assistant 
Entomologist,  Pp.  114.  pis.  4.  figs.  29.  Bulletin  No.  27.  new  series. 
Revised  edition.     October,  1901.     Price  10  cents 1.000 

Insect  Enemies  of  the  Spruce  in  the  Northeast.  A  Popular  Account  of 
Results  of  Special  Investigations,  with  Recommendations  for  Prevent- 
ing Losses.  Prepared  under  the  direction  of  the  Entomologist  by  A.  D. 
Hopkins.  Ph.  D..  Vice-Director  and  Entomologist  of  the  West  A'irginia 
Agricultural  Experiment  Station.  Pp.  80.  pis.  16,  figs.'  2,  Bulletin  No. 
28.  new  series.     October.  1901.     Price.  10  cents 4, 000 

Some  Miscellaneous  Results  of  the  Work  of  the  Division  of  Entomoigy. 
V.  Prepared  under  the  direction  of  L.  O.  Howard,  Entomologist.  Pp. 
98,  pis.  2,  figs.  29.  Bulletin  No.  30.  new  series.  October.  1901.  Price  5 
cents '4,000 

Some  Insects  Injurious  to  Stored  Grain.  By  F.  H.  Chittenden,  Assistant 
Entomologist.     Pp.  24.  figs.  18.     Farmers'  Bulletin  No.  45.     Revised 

edition.     (Reprint.)     October,  1901 15.000 

Reprint,  December.  1901 25.000 

Insects  Affecting  the  Cotton  Plant.  By  L.  O.  Howard.  Ph.  D..  Entomol- 
ogist. (Reprinted,  with  revision  by  the  author,  from  Bulletin  33.  Office 
of  Experiment  Stations.)     Pp.  32,  figs.  18,  Farmers'  Bulletin  No.  47. 

(Reprint.)     October.  1901 15.000 

Reprint,  December,  1901 15,000 

The  Principal  Insects  Affecting  the  Tobacco  Plant.  By  L.  O.  Howard. 
Entomologist.  (Reprinted,  with  slight  revision  by  the  author,  from 
the  Yearbook  of  the  Department  of  Agriculture  for  1898.)  Pp.  32.  figs. 
25.     Farmers"  Bulletin  No.  120.     (Reprint. )     November.  1901 30, 000 

Three  Insect  Enemies  of  Shade  Trees.  By  L.  O.  Howard.  Entomologist. 
(Reprinted,  with  some  annotations  by  the  author,  from  the  Yearbook 
of  the  Department  of  Agriculture  for  1895.)  Pp.  30,  figs.  11.  Farm- 
ers' Bulletin  No.  99.     (Reprint, )     December,  1901 .< 25, 000 
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Important  Insecticides:  Directions  for  Their  Preparation  and  Use.  By 
C.  L.  Marlatt,  M.  S.,  First  Assistant  Entomologist.  (A  Revision  of 
Farmers'  Bulletin  No.  19.)     Pp.  42,  figs.  6.     Farmers'  Bulletin  No.  127. 

December,  1901 , 40,000 

Reprint,  May,  1902 20,000 

Proceedings  of  the  Thirteenth  Annual  Meeting  of  the  Association  of  Eco- 
nomic Entomologists.  Pp.  103,  pis.  2,  figs.  4.  Bulletin  No.  31,  new- 
series.     January,  1902.  ..  Price  10  cents 3, 000 

Jarring  for  the  Curculio  on  an  Extensive  Scale  in  Georgia,  with  a  list  of 
the  insects  caught.  By  W.  M.  Scott  and  W.  F.  Fiske,  Atlanta,  Ga.  Pp. 
hi,  24-36,  pis.  2.  (Reprinted  from  Bulletin  No.  31,  Division  of  .Ento- 
mology, new  series.  Proceedings  of  the  Thirteenth  Annual  Meeting  of 
the  Association  of  Economic  Entomologists. )     January,  1902 200 

Report  of  the  Entomologist  for  1901.     By  L.  O.  Howard.     Pp.  ii,  141-150. 

(From  Annual  Reports,  Department  of  Agriculture.)     January,  1902__  500 

The  Peach  TwTig-Borer:  An  Important  Enemy  of  Stone  Fruits.  By  C.  L. 
Marlatt,  M.  S. ,  First  Assistant  Entomologist.  Pp.  16,  figs.  5.  Farmers' 
Bulletin  No.  80.     (Reprint. )     January,  1902 15, 000 

The  Mexican  Cotton-Boll  Weevil.  By  Frederick  W.  Malley ,  M.  Sc. ,  Pro- 
fessor of  Entomology,  Agricultural  and  Mechanical  College,  College  Sta- 
tion, Texas.  Pp.  30,  figs.  3.  Farmers1  Bulletin  No.  130.  (Reprint.) 
January,  1902 20, 000 

Carbon  Bisulphid  as  an  Insecticide.  By  W.  E.  Hinds,  Temporary  Assist- 
ant of  the  Division  of  Entomology.     Pp.  28.     Farmers'  Bulletin  No.  145. 

January,  1902 30,000 

Reprint,  June,  1902 20,000 

The  Periodical  Cicada  in  1902.  By  W.  D.  Hunter,  Investigator,  Division 
of  Entomology.  Pp.  4,  figs.  2.  Circular  No.  44,  second  series.  March, 
1902 3,500 

Insect  Enemies  of  the  Pine  in  the  Black  Hills  Forest  Reserve.  An 
Account  of  Results  of  Special  Investigations,  with  Recommendations  for 
Preventing  Losses.  Prepared  under  the  direction  of  the  Entomologist. 
By  A.  D.  Hopkins,  Ph.  D.,  Vice-Director  and  Entomologist  of  the  West 
Virginia  Agricultural  Experiment  Station.  Pp.  24.  pis.  7,  figs.  5.  Bul- 
letin No.  32,  new  series.     April,  1902.     Price  10  cents_ 3, 000 

Canker  Worms.  By  D.  W.  Coquillett,  Assistant,  Division  of  Entomology. 
Pp.  4.     Circular  No.  9,  second  series.     (Reprint.)     May,  1902 2,500 

How  to  Control  the  San  Jose  Scale.  By  C.  L.  Marlatt,  First  Assistant 
Entomologist.  Pp.  6.  Circular  No.  42,  second  series  revised.  May, 
1902 5, 000 

A  New  Nomenclature  for  the  Broods  of  the  Periodical  Cicada.  By  C.  L. 
Marlatt.  First  Assistant  Entomologist.  Pp.  8.  Circular  No.  45,  sec- 
ond series.     May,  1902 2,500 

Insects  as  Carriers  and  Spreaders  of  Disease.  By  L.  O.  Howard,  Ph.  D., 
Entomologist.  Pp.  ii,  177-192,  figs.  16.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1901. )     May,  1902 700 

Present  Status  of  the  Mexican  Cotton-Boll  Weevil  in  the  United  States. 
By  W.  D.  Hunter,  Special  Agent,  Division  of  Entomology.  Pp.  ii,  369- 
380,  fig.  1.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
ftOl).     May,  1902... 700 

Experimental  Work  with  Fungous  Diseases  of  Grasshoppers.  By  L.  O. 
Howard,  Ph.  D.,  Entomologist.  Pp.  iii,  iv,  459-470.  figs.  3.  (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1901. )     May,  1902_  _  _  700 

Some  Insects  Injurious  to  Vegetable  Crops.  A  series  of  Articles  Dealing 
wTith  Insects  of  this  Class.  Prepared  under  the  direction  of  the  Ento- 
mologist, by  F.  H.  Chittenden,  Assistant  Entomologist.  Pp.  117,  figs. 
30.  Bulletin  No.  33,  new  series,  Division  of  Entomology.  June,  1902. 
Price  10  cents 2, 500 

Principal  Insects  Liable  to  be  Distributed  on  Nursery  Stock.  Prepared 
under  the  direction  of  the  Entomologist.  By  Nathan  Banks,  Assistant 
Entomologist.  Pp.  46,  figs.  43.  Bulletin  No.  34,  new  series.  June, 
1902.     Price  5  cents 3,500 

Hydrocyanic  Gas  Against  Household  Insects.  By  L.  O.  Howard,  Ento- 
mologist.    Pp.  4.     Circular  No.  46,  second  series.     June,  1902 3,  000 

The  Bedbug  ( Cimex  lectularius  Linn. ) .  By  C.  L.  Marlatt,  First  Assistant 
Entomologist.  Pp.  8,  figs.  3.  Circular  No.  47,  second  series.  June, 
1902. _ 3,000 
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Copies. 
The  Silver  Fish  (L&pisma  saceharina  Linn.).     By  C.  L.  Marlatt.  First 
Assistant  Entomologist.     Pp.  4.  figs.  2.     Circular  No.  49,  second  series. 
June.  1902 3, 000 

General  Index  to  the  Seven  Volumes  of  Insect  Life.     1888-1895.     Pp.  145. 

(Reprint.)     June.  1902.     Price  5  cents 500 

Orchard  Enemies  in  the  Pacific  Northwest.  By  C.  V.  Piper,  State  Agri- 
cultural  College.  Pullman,  Wash.  Pp.  39,  fig.  1.  Farmers*  Bulletin  No. 
153.     June,  1902 " 30. 000 

How  Insects  Affect  Health  in  Rural  Districts.  By  L.  O.  Howard.  Ento- 
mologist.    Pp.  20,  figs.  16.     Farmers' Bulletin  No.  155.     June,  1902 30,000 

OFFICE   OF   EXPERIMENT   STATIONS. 

Experiment  Station  Record.  (A  condensed  record  of  the  contents  of  the 
bulletins  and  reports  issued  by  the  Agricultural  Experiment  Stations  of 
the  United  States,  and  also  a  brief  review  of  agricultural  science  of  the 
world.)     Price,  10  cents  each. 

Vol.  XII.  No.  11.     Pp.  vii,  1001-1100.     July,  1901 ...  5, 000 

Vol.  XIII.  No.  1.     Pp.  vii,  1-100.     August.  1901 5, 000 

Vol.  XIII,  No.  2.     Pp.  ix,  101-200.     August.  1901 5,000 

Vol.  XII.  No.  1.     Pp.  vi,  1-100.     September.  1901.     (Reprint) 500 

Vol.  XII.  No.  12.     Pp.  xvi.  1101-1189.     October,1901 5.000 

Vol.  XIII.  No.  3.     Pp.  ix.  201-300.  figs.  2.     December.  1901 5,000 

Vol.  XIII.  No.  4.     Pp.  vii,  301-400.     Januarv.1902 5,000 

Vol.  XIII.  No.  5.     Pp.  viii,  401-500.     Februarv.  1902 5, 000 

Vol.  XIII,  No.  6.     Pp.  viii.  501-604.     Februarv.  1902 5, 000 

Vol.  XIII.  No.  7.     Pp.  xi,  605-704.     April,  1902 ..  5,000 

Vol.  XIII.  No.  8.     Pp.  ix,  705-806.     April.  1902 5. 000 

The  Effect  of  Severe  and  Prolonged  Muscular  Work  on  Food  Consump- 
tion, Digestion,  and  Metabolism,  by  W.  O.  Atwater,  Ph.  D..  and  H.  C. 
Sherman.  Ph.  D..  and  the  Mechanical  Work  and  Efficiency  of  Bicyclers, 
by  R.  C.  Carpenter,  M.  S.     Pp.  67,  figs.  3.     Bulletin  No.  98.     July,  1901. 

Price.  5  cents 3, 000 

Proceedings  of  the  Fourteenth  Annual  Convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations,  held  at 
New  Haven  and  Middletown.  Conn. .  November  13-15, 1900.  Edited  by 
A.  C.  True  and  W.  H.  Beal.  for  the  Office  of  Experiment  Stations,  and 
H.  H.  Goodell.  for  the  Executive  Committee  of  the  Association.     Pp. 

192.     Bulletin  No.  99.     July.  1901.     Price.  15  cents 1,000 

Reprint.  October.  1901 500 

The  Value  of  Potatoes  as  Food.  By  C.  F.  Langworthy.  Ph.  D. .  Office  of 
Experiment  Stations.      Pp.  iii.  337-348.     (Reprint  from  Yearbook  of 

Department  of  Agriculture  for  1900. )     July,  1901 3. 000 

Practical  Irrigation.  By  C.  T.  Johnston,  C.  E.,  and  J.  D.  Stannard, 
Assistants  in  Irrigation  Investigations,  Office  of  Experiment  Stations. 
Pp.  ii.  491-512,  figs.  9.       (Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1900.)     July.  1901 , 3,000 

Sheep  Feeding.  By  John  A.  Craig.  Professor  of  Animal  Husbandry  in 
the  University  of  Wisconsin.  (Under  the  supervision  of  the  Office  of 
Experiment  Stations.)     Pp.24.     Farmers' Bulletin  No.  49.     (Reprint.) 

July.  1901 10,1100 

Reprint.  October.  1901 40,000 

Reprint.  Mav.1902 . 30.000 

Reprint.  June.  1902 20. 000 

Experiment  Station  Work — XI.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  Time,  Director.     Pp.  32.  figs.  6.     Farmers*  Bulletin  No. 

103.     (Reprint.)     July,  1901 10,000 

Reprint,  October.  1901 30,000 

Experiment  Station  Work — XIII.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  True.  Director.     Pp.  32.  figs.  3.     Farmers' Bulletin  No. 

107.     (Reprint.)     Jul  v,  1901 10,000 

Reprint .  November,  1901 35, 000 

Rise  and  Future  of  Irrigation  in  the  United  States.  By  Elwood  Mead. 
Expert  in  Charge  of  Irrigation  Investigations.  Office  of  Experiment 
Stations.  Pp.  iii,  591-612,  pis.  5.  (Reprinted  from  the  Yearbook  of  the 
U.S.  Department  of  Agriculture  for  1900. )     August.  1901 500 
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Copies. 
Reprinted  from  Bulletin  No.  99.     Proceedings  of  the  Fourteenth  Annual 
Convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations: 

What  is  of  Most  Worth  in  Modern  Education?  By  J.  E .  Stubbs,  M.  A. , 
D.  D.,  President  of  the  School  of  Agriculture  of  the  Nevada  State 
University  and  Director  of  the  Nevada  Experiment  Stations.  Pp. 
32-40.     August,  1901 100 

American  Agricultural  Experiment  Stations,.  By  W.  H.  Jordan,  D. 
Sc,  Director  of  the  New  York  Agricultural  Experiment  Station, 
Geneva.     Pp.  42-51.     August,  1901 .  200 

The  Connecticut  Experiment  Station.  By  W.  O.  Atwater.  Ph.  D.. 
Professor  of  Chemistry,  Wesleyan  University,  and  Director  of  the 
Storrs  Agricultural  Experiment  Station.     Pp.  51-54.     August,  1901  _  100 

The  Legislative  Career  of  Justin  S.  Morrill.  By  Gr.  W.  Atherton, 
LL.  D.,  President  of  Pennsylvania  College.  Pp.  60-72.  August, 
1901 200 

General  Drift  of  Education  at  the  Land-Grant  Colleges.  By  J.  K. 
Patterson.  Ph.  D.,  President  of  the  Agricultural  and  Mechanical 

College  of  Kentucky.     74-101.     August,  1901 100 

,  Methods  of  Experimenting  with  Cigar- Wrapper  Leaf.  By  E.  H. 
Jenkins,  Ph.  D.,  Director  of  the  Connecticut  Agricultural  Experi- 
ment Station,  New  Haven.     Pp.  102-105.     August,  1901 100 

Burley  Tobacco:  Its  Growing  and  Curing.  By  M.  A.  Scovell,  M.  S., 
Director  of  the  Kentucky  Agricultural  Experiment  Station.  Pp. 
106-108.     August,  1901 100 

Available  Energy  of  Food  and  Body  Material.  By  W.  O.  Atwater. 
Ph.  D. ,  Professor  of  Chemistry ,  Wesleyan  University,  and  Director  of 
the  Storrs  Agricultural  Experiment  Station.  Pp .  112-116.  August . 
1901 100 

Cooperative  Field  Experiments.  By  E.  B.  Voorhees,  D.  Sc,  Director 
of  the  New  Jersey  Agricultural  Experiment  Station  and  Professor 
of  Agriculture,  Rutgers  College.     Pp.  116-120.     August,  1901 100 

Cooperative  Dairy-Herd  Tests.  By  C.  S.  Phelps,  B.  S. ,  Professor  of 
Agriculture.  Connecticut  Agricultural  College,  and  Vice-Director 
and  Agriculturist  of  the  Storrs  Agricultural  Experiment  Station. 
Pp.  120-122,     August,  1901 100 

Our  New  Agricultural  Industry.  By  I.  P.  Roberts.  M.  Agr.,  Di- 
rector of  the  College  of  Agriculture  and  of  the  Agricultural  Ex- 
periment Station,  Cornell  University.    Pp.  124-126.    August,  1901 . .  100 

Plant  Physiology  in  Relation  to  Horticulture  and  Agriculture.  By 
A.  F.Woods.  Chief  Division  of  Vegetable  Physiology  and  Pathology. 
U.  S.  Department  of  Agriculture.     Pp.  127-131.     August,  1901. ..."  100 

Laboratory  Work  in  Horticulture.  By  E.  S.  Gofi2,  Professor  of  Hor- 
ticulture and  Economic  Entomology,  University  of  Wisconsin,  and 
Horticulturist  of  the  Wisconsin  Experiment  Station.  Pp.  132-134. 
August,  1901  100 

The  Educational  Status  of  Horticulture.  By  F.  W.  Card,  M.  S. ,  Pro- 
fessor of  Horticulture,  Rhode  Island  College  of  Agriculture  and  Me- 
chanic Arts,  and  Horticulturist  of  the  Rhode  Island  Experiment 
Station.     Pp.  134-137.     August,  1901 100 

University  Extension  in  Agriculture  at  Cornell  University.  By  John 
Craig,  B.  S.,  M.  S.,  in  Charge  of  University  Extension  Teaching  in 
Agriculture  and  Horticulture,  Cornell  University.  Pp.  137-138. 
August,  1901 . 100 

The  Function  of  the  Station  Botanist,  By  G.  E.  Stone,  Ph.  D.,  Pro- 
fessor of  Botany.  Massachusetts  Agricultural  College,  and  Botanist 
and  Mycologist  of  the  Massachusetts  Experiment  Station.  Pp.  138- 
140.     August,  1901 100 

Progress  of  Variety  Testing  in  Experiment  Station  Work.  By  F.  W. 
Rane.  B.  Agr.,  M.  S.,  Professor  of  Horticulture  and  Forestry,  New 
Hampshire  College  of  Agriculture  and  Mechanic  Arts,  and  Horti- 
culturist of  the  New  Hamnshire  Experiment  Station.  Pp.  141-143. 
August,  1901 100 


344  DEPARTMENTAL    REPORTS. 

Copies. 
Reprinted  from  Bulletin  No.  99 — Continued. 

What  Our  Experiment  Stations  Have  Done  in  Originating  Varieties 
of  Plants  by  Crossing.  Selecting,  etc.  Abstract  by  B.  D.  Halsted, 
D.  Sc,  Botanist  and  Horticulturist.  New  Jersey  Agricultural  Col- 
lege Experiment  Station,  and  Professor  of  Botany  and  Horticulture, 
Rutgers  College.     Pp.  143-144.     August,  1901 100' 

Seed  and  Plant  Introduction.  By  J.  G.  Smith,  in  Charge  of  Section 
of  Seed  and  Plant  Introduction,  U.  S.  Department  of  Agriculture. 
Pp.  145-148.     August,  1901 100 

Grass  and  Forage-Plant  Investigations  in  the  United  States  Depart- 
ment of  Agriculture  and  the  State  Experiment  Stations.  By  T.  A. 
Williams,  Assistant  Chief.  Division  of  Agrostology,  U.  S.  Depart- 
ment of  Agriculture.     Pp.  148-152.     August,  1901  100 

A  Vegetation  House  Arranged  for  Pot  Experiments,  and  Observations 
on  the  Banding  of  Trees  to  Prevent  Injury  by  the  Fall  Cankerworm. 
By  W.  E.  Britton.  B.  S.,  Horticulturist  of  the  Connecticut  Agricul- 
tural Experiment  Station,  New  Haven.  Pp.  152-158  and  160-161. 
August,  1901 100 

Entomology  in  the  Southern  States.  By  H.  Garman,  Entomologist 
and  Botanist  of  the  Kentuckv  Agricultural  Experiment  Station. 
Pp.  153-160.     August,  1901 100 

Suggestions  Toward  Greater  Uniformity  in  Nursery  Inspection  Laws 
and  Rulings.  By  E.  P.  Felt,  D.  Sc,  New  York  State  Entomologist. 
Pp.  161-163.     August,  1901 100 

Experiences  in  Nursery  and  Orchard  Inspection.  By  W.  G.  Johnson, 
M.  A. ,  Prof essor  of  Entomology,  Maryland  Agricultural  College, 
and  Entomologist  of  the  Maryland  Agricultural  Experiment  Sta- 
tion.    Pp.  163-165.     August.  1901 100 

Nursery  Inspection,  and  Notes  on  Crude  Petroleum  and  Its  Effects 
Upon  Plants  and  Insects.  By  J.  B.  Smith,  D.  Sc,  Professor  of 
Entomology.  Rutgers  College,  and  Entomologist  of  the  New  Jersey 
Agricultural  College  Experiment  Station.  Pp.  165-166  and  176, 
August,  1901 100 

Recent  Results  with  Hydrocyanic-Acid  Gas  for  the  Destruction  of 
Insects  in  Large  Buildings.  By  W.  G.  Johnson,  M.  A..  Professor 
of  Entomology,  Maryland  Agricultural  College,  and  Entomologist 
of  the  Maryland  Agricultural  Experiment  Station.  Pp.  166-170. 
August,  1901 100 

The  Danger  to  American  Horticulture  from  the  Introduction  of  Inju- 
rious Scale  Insects.     By  G.  B.  King.     Pp.  171-172.    August,  1901  _  100 

Nursery  Inspection  and  Orchard  Insecticide  Work  in  Illinois.  By 
S.  A.  Forbes.  Ph.  D. ,  Professor  of  Zoology,  College  of  Agriculture  of 
the  University  of  Illinois,  and  Entomologist  of  the  Illinois  Agricul- 
tural Experiment  Station.     Pp.  172-176.     August,  1901 100 

A  Little-Known  Asparagus  Pest,  and  A  Power  Sprayer  for  Asparagus. 
By  F.  A.  Sirrine,  M.  S.,  Entomologist  of  the  New  York  Agricul- 
tural Experiment  Station,  Geneva.     Pp.  177-178.     August,  1901.--  100 

Economic  Entomology  in  Florida.  By  H.  A.  Gossard.  M.  S.,  Pro- 
fessor of  Zoology  and  Entomology,  Florida  Agricultural  College, 
and  Entomologist  of  the  Florida  Agricultural  Experiment  Station. 
Pp.  178-182.     August.  1901 - 100 

Some  Observations  Upon  Artace  punctistriga.  By  H.  A.  Morgan, 
B.  S.  A. ,  Professor  of  Zoology  and  Entomology,  Louisiana  State  Uni- 
versity and  Agricultural  and  Mechanical  College,  and  Entomologist 
of  the  Louisiana  State  Experiment  Station.  Pp.  182-183,  pis.  3. 
August,  1901 100 

The  Relation  of  the  Agricultural  and  Mechanical  College  to  the  State. 
By  W.  E.  Drake,  B.  S.,  Professor  of  Mechanical  Engineering.  Rhode 
Island  College  of  Agriculture  and  Mechanic  Arts.  Pp.  183-184. 
August,  1901 100 

The  Student  of  Mechanic  Arts.  An  Apprentice.  By  J.  D.  Hoffman, 
M.  E. ,  Instructor  in  Wood  Work.  Purdue  University.     Pp.  186-189. 

August,  1901  100 

Meats:  Composition  and  Cooking.  By  Chas.  D.  Woods.  Office  of  Experi- 
ment Stations.  Pp.  39,  figs. 4.  Farmers'  Bulletin  No.  34.  (Reprint.) 
August.  1901 10. 000 

Reprint,  October,  1901 35,000 
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Copies. 
Potato  Culture.     By  J.  F.  Duggar,  of  the  Office  of  Experiment  Stations. 
Pp.  24,  figs.  2.     Farmers' Bulletin  No.  35.     (Reprint.)     August,  1901..     10,000 

Reprint,  October,  1901 35,000 

Reprint,  March,  1902 ■ 30, 000 

Fowls:  Care  and  Feeding.  By  G.  C.  Watson,  M.  S.,  Professor  of  Agri- 
culture in  Pennsylvania  State  College  and  Agriculturist  of  the  Penn- 
sylvania Agricultural  Experiment  Station.     Pp.  24,  figs.  4.     Farmers1 

Bulletin  No.  41.     (Reprint. )     August,  1901 10, 000 

Reprint,  October,  1901 40,000 

Reprint,  January,  1902 30,000 

Experiment  Station  Work — I.  Prepared  in  the  Office  of  Experiment 
Stations.      Pp.    31,  figs.  10.      Farmers'    Bulletin   No.    56.       (Reprint.) 

August,  1901  10,000 

Reprint,  January,  1902 30, 000 

Experiment  Station  Work — II.     Pp.  32,  figs.  7.     Farmers'  Bulletin  No.  65. 

(Reprint.)     August,  1901 10,000 

Reprint,  January,  1902 35, 000 

Experiment  Station  Work — IV.  Prepared  in  the  Office  of  Experiment 
Stations.    Pp.  32,  figs.  3.    Farmers' Bulletin  No.  73.    (Reprint.)    August, 

1901 . 10,000 

Reprint,  December,  1901 30, 000 

A  Report  on  the  Work  and  Expenditures  of  the  Agricultural  Experiment 
Stations  for  the  Year  Ended  June  30,  1900.  By  A.  C.  True,  Director 
of  the  Office  of  Experiment  Stations.     Pp.  181,  pis.  8.     Bulletin  No.  93. 

(Reprint.)     September,  1901 1,000 

Fourth  Report  on  the  Agricultural  Investigations  in  Alaska,  1900.  By 
C.  C.  G-eorgeson.  M.  S.,  Special  Agent  in  Charge  of  Alaska  Investiga- 
tions.    Pp.  82,  pis.  24.     Bulletin  No.  94.     (Reprint.)     September,  1901. 

Price  20  cents 1,000 

Silos  and  Silage.  By  Charles  S.  Plumb,  B.  S. ,  Professor  of  Animal  Indus- 
try and  Dairying  in  Purdue  University  and  Director  of  the  Indiana 
Agricultural  Experiment  Station.     Pp.  32,  figs.  10.     Farmers'  Bulletin 

No.  32.     (Reprint.)     September,  1901 10,000 

Reprint,  October,  1901 25,000 

Corn  Culture  in  the  South.     Bv  S.  M.  Tracy,  M.  S.     Pp.  24.     Farmers' 

Bulletin  No.  81.     (Reprint.)     September,  1901 15,000 

Reprint,  November,  1901 15, 000 

Reprint,  May,  1902 20,000 

Experiment  Station  Work — VIII.  Prepared  in  the  Office  of  Experiment 
Stations.  Pn.  32, figs.  6.  Farmers' Bulletin  No.  87.  (Reprint.)  Sep- 
tember. 1901* 15,000 

Reprint.  October,  1901 . 25,000 

Experiment  Station  Work — IX.  Prepared  in  the  Office  of  Experiment 
Stations.     Pp.30.     Farmers' Bulletin  No.  92.     (Reprint.)     September, 

1901 1 15,000 

Reprint,  October,  1901 25,000 

Experiment  Station  Work — X.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  32,  figs.  5.  Farmers' Bulletin  No.  97.  (Reprint.)  Sep- 
tember, 1901 15,000 

Reprint,  October,  1901 25, 000 

Experiment  Station  Work — XVIII.  Prepared  in  the  Office  of  Experi- 
ment Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  14.  Farmers'  Bul- 
letin No.  133.     September,  1901  ..... 10,000 

Reprint,  November,  1901 30, 000 

Reprint,  March,  1902 30,000 

Report  on  the  Agricultural  Resources  and  Capabilities  of  Hawaii.  By 
Wm.  C.  Stubbs,  Ph.  D.,  Director  Louisiana  Agricultural  Experiment 
Stations.     Pp.    100,  pis.  27.     Bulletin    No.   95.     (Reprint.)     October, 

1901.     Price,  20  cents . 1,000 

Leguminous  Plants  for  Green  Manuring  and  for  Feeding.  By  E.  W. 
Allen,  Ph.  D.,  Assistant  Director  of  the  Office  of  Experiment  Stations. 

Pp.  24.     Farmers'  Bulletin  No.  16.     (Reprint. )     October,  1901 20.  000 

Peanuts:  Culture  and  Uses.  By  R.  B.  Handy,  of  the  Office  of  Experi- 
ment Stations.     Pp.  24,  fig.  1.     Farmers'  Bulletin  No.  25.     (Reprint.) 

October,  1901 20,000 

Reprint,  August,  1902 10,000 
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Copies. 
Souring  of  Milk  and  Other  Changes  in  Milk  Products.     Prepared  in  the 
Office   of  Experiment  Stations.     Pp.   23.     Farmers'    Bulletin  No.   '29. 

(Reprint.)     October.  1901 20,000 

Cotton  Seed  and  Its  Products.     Prepared  in  the  Office  of  Experiment  Sta- 
tions.    Pp.16.     Farmers' Bulletin  No.  38.     (Reprint.)     October.  1901  _     20.000 
Kafir  Corn:  Characteristics.  Culture,  and  Uses.     By  C.  C.  Georgeson, 
Professor  of  Agriculture  in  Kansas  State  Agricultural  College.     Pp.  12. 

fig.  1.     Farmers'  Bulletin  No.  37.     ( Reprint. )     October.  1901 10, 000 

Reprint,  October.  1901 5.000 

Reprint.  January.  1902. 25.  000 

Onion  Culture.  By  R.  L.  Watts,  B.  Agr..  Instructor  in  Horticulture  at 
the  University  of  Tennessee  and  Horticulturist  of  the  Tennessee  Agri- 
cultural Experiment  Station.     Pp.  31.  figs.  3.     Farmers'  Bulletin  No. 

39.     (Reprint.)     October.  1901 . 20,000 

Irrigation  in  Humid  Climates.  By  F.  H.  King,  Professor  of  Agricultural 
Physics.  College  of  Agriculture.  University  of  Wisconsin,  and  Physicist 
of  the  Wisconsin  Agricultural  Experiment  Station.  Under  the  super- 
vision of  the  Office  of  Experiment  Stations.     Pp.  27.  figs.  4.     Farmers' 

Bulletin  No.  46.     (Reprint.)     October.  1901 _ 20.000 

Milk  as  Food.     Prepared  in  the  Office  of  Experiment  Stations.     Pp.  39. 

chart  1 .     Farmers'  Bulletin  No.  74.     (Reprint, )     October.  1901 15. 000 

Reprint.  October.  1901 . 25.  000 

Tomato  Growing.  By  Edward  B.  Voorhees,  M.  A.,  Director  of  the  New 
Jersey  Agricultural  Experiment  Stations  and  Professor  of  Agriculture, 
Rutgers  College.  New  Brunswick.  N.  J.     Pp.  30.     Fanners'  Bulletin 

No.  76.     (Reprint.)     October,  1901 35.000 

Reprint,  May,  1902 20.000 

The  Liming  of  Soils.  By  H.  J.  Wheeler.  Ph.  D.,  Chemist  of  the  Rhode 
Island  Agricultural  Experiment  Association.  Pp.  20.  Farmers'  Bul- 
letin No.  77.     Revised.     (Reprint.)     October.  1901 10. 000 

Reprint,  December,  1901 15.  000 

Experiment  Station  Work— Y.  Prepared  in  the  Office  of  Experiment  Sta- 
tions.    Pp.  32.  figs.  2,     Farmers' Bulletin  No.  78.     (Reprint.)     October. 

1901  15.000 

Reprint.  December.  1901 20. 000 

Reprint.  March,  1902 30.000 

Reprint.  June,  1902  _ 20.000 

Fish  as  Food.     By  C.  F.  Langworthv.  Ph.  D..  Office  of  Experiment  Sta- 
tions.    Pp.30.     Farmers' Bulletin  No.  85.     (Reprint.)     October.  1901.     40.000 
Sugar  as  Food.     By  Mary  Hinman  Abel.     Prepared  under  supervision  of 
Office  of  Experiment  Stations.     Pp.   27.     Farmers'   Bulletin   No.   93. 

(Reprint.)     October,  1901 35,000 

Irrigation  in  Field  and  Garden.  By  E.  J.  Wickson.  M.  A..  Professor  of 
Agricultural  Practice,  University  of  California,  and  Horticulturist  of 
the   California  Agricultural    Experiment    Station.     Pp.    40.   figs.    18. 

Farmers'  Bulletin  No.  138.     October.  1901 10.  000 

Reprint,  December,  1901 30.000 

Reprint.  June.  1902.... 20.000 

Studies  on  Bread  and  Bread  Making  at  the  University  of  Minnesota  in 
1899  and  1900.  By  Harry  Snyder.  B.  S. .  Professor  of  Chemistry.  College 
of  Agriculture.  University  of  Minnesota,  and  Chemist,  Agricultural 
Experiment  Station.  Pp.  65.  pis.  3.  fig.  1.  Bulletin  No.  101.  Novem- 
ber. 1901.     Price.  10  cents 4.000 

Reprint.  Januarv.  1902 1.000 

Experiments  on  Losses  in  Cooking  Meat.  1898-1900.  By  H.  S.  Grindley . 
D.  Sc.  Associate  Professor  of  Chemistry,  College  of  Science.  Univer- 
sitv  of  Illinois,  with  the  cooperation  of  H.  McCormick.  M.  S..  and 
H/C.  Porter.  M.  S.  Pp.  64.  Bulletin  No.  102,  Price.  5  cents.  Novem- 
ber. 1901 - 3.000 

Reprint.  January.  1902, -  500 

Inspection  Work  of  the  Agricultural  Experiment  Stations  in  the  United 
States.  Pp.  465-487.  (Reprinted  from  The  Agricultural  Experiment 
Stations inthe  United  States,  U.  S.  Department  of  Agriculture,  Office  of 

Experiment  Stations  Bulletin  No.  80. )     November.  1901 200 

Barnvard  Manure.  By  W.  H.  Beal.  of  the  Office  of  Experiment  Stations. 
Pp."  32.  figs.   7.     Farmers'   Bulletin  No.    21.     (Reprint.)     November. 

1901  -     30.000 

Reprint.  April.  1902 30.000 
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Copies. 

The  Feeding  of  Farm  Animals.  By  E.  W.  Allen,  Ph.  D. ,  Assistant  Direc- 
tor of  the  Office  of  Experiment  Stations.     Pp.  44.     Farmers'  Bulletin 

No.  22.     (Revised  edition.)     November,  1901 10,000 

Reprint,  February,  1902 30, 000 

Reprint,  April,  1902 30,000 

Commercial  Fertilizers:  Composition  ancf  Use.  By  Edward  B.  Voorhees, 
M.  A.,  Director  of  the  New  Jersey  Agricultural  Experiment  Stations 
and  Professor  of  Agriculture  in  Rutgers  College.  Under  the  super- 
vision of  the  Office  of  Experiment  Stations.    Pp.  24.     Farmers1  Bulletin 

No.  44.     (Reprint.)     November,  1901 10,000 

Reprint,  November,  1901 '. 30, 000 

The  Manuring  of  Cotton.  (Condensed  from  an  article  by  H.  C.  White, 
Ph.  D.,  in  Bulletin  No.  33,  of  the  Office  of  Experiment  Stations.)     Pp. 

16.     Farmers'  Bulletin  No.  48.     (Reprint, )     November,  1901 20, 000 

Reprint,  June,  1902 : 15,000 

Experiment  Station  Work— VI.  Prepared  in  the  Office  of  Experiment 
Stations.  Pp.  28,  figs.  2.  Farmers'  Bulletin  No.  79.  (Reprint.) 
November,  1901 30,000 

Farmers'  Reading  Courses.  (Abridgment  of  Bulletin  No.  72.  Office  of 
Experiment  Stations,  by  L.  H.  Bailey.)     Pp.  20.     Farmers'  Bulletin 

No.  109.     (Reprint.)     November,  1901 20,000 

Reprint,  June,  1902 20.000 

Experiment  Station  Work — XVII.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  6.  Farmers'  Bulletin 
No.  124.     (Reprint.)     November.  1901 35,000 

Eggs  and  Their  Uses  as  Food.  By  C.  F.  Langworthy,  Ph.  D.  Prepared 
under  the  Supervision  of  the  Office  of  Experiment  Stations.  A.  C.  True, 
Director.     Pp.32.     Farmers' Bulletin  No.  128.     (Reprint.)    November, 

1901 - 35,000 

Reprint,  May,  1902 30.000 

Report  of  Irrigation  Investigations  in  California,  under  the  direction  of 
Elwood  Mead,  assisted  by  William  E.  Smythe,  Marsden  Manson,  J.  M. 
Wilson,  Charles  D.  Marx,  Frank  Soule,  C.  E.  Grunsky,  Edward  M. 
Boggs,  and  James  D.  Schuyler.  Pp.  411,  pis.  29,  figs.  16.  Quarto. 
Cloth.    Bulletin  No.  100.    December,  1901.    Price,  $1.25;  paper,  90  cents-       1, 000 

Irrigation  in  the  United  States.  Testimony  of  Elwood  Mead,  Irrigation 
Expert  in  Charge,  before  the  United  States  Industrial  Commission, 
June  11  and  12,  1901.  Pp.  47,  pis.  12,  fig.  1.  Bulletin  No.  105.  (Re- 
printed from  Report  of  United  States  Industrial  Commission  on  Agri- 
culture and  Agricultural  Labor. )  December,  1901.  Price,  15  cents.  __  1.000 
Reprint,  January,  1902 500 

Bread  and  the  Principles  of  Bread  Making.  By  Helen  W.  Atwater.  Pre- 
pared under  the  Supervision  of  the  Office  of  Experiment  Stations.  A.  C. 
True,  Director.    Pp.  39,  figs.  3.    Farmers' Bulletin  No.  112.     (Reprint.) 

December,  1901 ... 35,000 

Reprint,  May,  1902 : 30,000 

Experiment  Station  Work — XIV.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  28,  figs.  5.  Farmers'  Bulletin 
No.  114.     (Reprint.)     December.  1901 35,000 

The  Reservoir  System  of  the  Cache  La  Poudre  Valley.  By  E.  S.  Nettle- 
ton.  Pp.  48,  pis.  14.  Bulletin  No.  92.  (Reprint.)  January,  1902. 
Price,  15  cents 500 

The  Functions  and  Uses  of  Food.  By  C.  F.  Langworthy,  Ph.  D.,  Office 
of  Experiment  Stations.  Pp.10.  Circular  No.  46.  (Reprint.)  Janu- 
ary, 1902 1,000 

Report  of  the  Office  of  Experiment  Stations  for  1901.  By  A.  C.  True. 
Pp.  iii,  175-233.  (From  Annual  Reports,  Department  of  Agriculture.) 
January,  1902 3, 000 

The  Agricultural  Situation  in  California.  Bv  Elwood  Mead,  Irrigation 
Expert  in  Charge.  Pp.  iv,  17-69,  397-400,  pis.  6.  (Reprinted  from  U.  S. 
Department  of  Agriculture  Office  of  Experiment  Stations  Bulletin  100, 
Report  of  Irrigation  Investigations  in  California.)     January.  1902.  ._-_•_  500 

The  Ash  Constituents  of  Plants:  Their  Estimation  and  Their  Importance 
to  Agricultural  Chemistry  and  Agriculture.  By  B.  Tollens,  Ph.  D., 
Director  of  the  Agricultural-Chemical  Laboratory,  University  of  Got- 
tingen.  Pp.  ii,  207-220,  305-317.  figs.  2.  (Reprinted  from  Experiment 
Station  Record,  Vol.  XIII,  Nos.  3  and  4. )     January,  1902 _  200 
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Copies. 

Experiment  Station  Work— III.  Prepared  in  the  Office  of  Experiment  Sta- 
tions. Pp.32,  figs.  2.  Farmers' Bulletin  No.  69.   (Reprint.)  January.  1902  _     25.000 

Irrigation  in  Fruit  Growing.  By  E.  J.  Wickson.  M.  A..  Professor  of 
Agricultural  Practice.  University  of  California,  and  Horticulturist  of  the 
California  Experiment  Station.  Pp.  48.  figs.  8.  Farmers'  Bulletin  No. 
116.     (Reprint.)     January,  1902 20.000 

Experiment  Station  Work — XV.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  31.  figs.  5.  Farmers'  Bulletin  No. 
119.     (Reprint.)     January,  1902 30.000 

Experiment  Station  Work — XIX.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  True.  Director.     Pp.  32.  figs.  9.     Farmers'  Bulletin  No. 

144.     January,  1902 __.  30,000 

Reprint,  April.  1902 30.000 

Chickens  and  Their  Diseases  in  Hawaii.  By  T.  F.  Sedgwick.  Agricul- 
turist, Hawaii  Agricultural  Experiment  Station.  Under  the  Super- 
vision of  Office  of  Experiment  Stations,  U.  S.  Department  of  Agri- 
culture. Pp.  23.  Bulletin  No.  1.  Hawaii  Agricultural  Experiment 
Station.     January,  1902.     Price.  5  cents ..       5.000 

Nutrition  Investigations  Among  Fruitarians  and  Chinese  at  the  Cali- 
fornia Agricultural  Experiment  Station.  1899-1901.  By  M.  E.  Jaffa, 
M.  S.,  Assistant  Professor  of  Agriculture.  University  of  California. 
Pp.  43,  pi.  1.     Bulletin  No.  107.     February.  1902.    Price.  5  cents 4.000 

Features  and  Water  Rights  of  Yuba  River.  California.  Bv  Marsden 
Manson,  C.  E..  Ph.  D.  Pp.  iv.  115-154.  pis.  3,  figs.  4.  (Reprinted  from 
U.  S.  Department  of  Agriculture  Office  of  Experiment  Stations  Bulle- 
tin 100.  Report  of  Irrigation  Investigations  in  California.)  February, 
1902  ___, . 500. 

Irrigation  Investigations  on  Cache  Creek.  By  J.  M.  Wilson,  C.  E..  Agent 
and  Expert,  Irrigation  Investigations.  Pp.  iv,  155-191,  pis.  8.  (Re- 
printed from  U.  S.  Depaitment  of  Agriculture  Office  of  Experiment 
Stations  Bulletin  100,  Report  of  Irrigation  Investigations  in  California.) 
February.  1902 500 

Report  of  Irrigation  Problems  in  the  Salinas  Valley.  By  Charles  D. 
Marx.  Professor  of  Civil  Engineering  in  Leland  Stanford  Junior  Uni- 
versity. Pp.  iv.  193-213,  pis.  2,  figs.  3.  (/Reprinted  from  U.  S.  Depart- 
ment of  Agriculture  Office  of  Experiment  Stations  Bulletin  100,  Report 
of  Irrigation  Investigations  in  California. )     February.  1902 500 

Problems  of  Water  Storage  on  Torrential  Streams  of  Southern  California 
as  Typified  by  Sweetwater  and  San  Jacinto  Rivers.  By  James  D. 
Schuyler.  Hydraulic  Engineer.  Pp.  iii.  353-395,  pis.  2.  (Reprinted 
from  U.  S.  Department  of  Agriculture  Office  of  Experiment  Stations 
Bulletin  100.  Report  of  Irrigation  Investigations  in  California. )  Febru- 
ary, 1902 ! , 500 

Experiment  Station  Work — VII.  Prepared  in  the  Office  of  Experiment 
Stations.     Pp.  32, figs.  8.     Farmers' Bulletin  No.  84.     (Reprint.)     Feb- 

ruarv,  1902 40, 000 

Reprint.  June.  1902 20. 000 

Experiment  Station  Work — XII.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  4.  Farmers'  Bulletin  No. 
105.     (Reprint.)     February,  1902 35.000 

Report  of  Irrigation  Investigations  for  1900  under  the  Supervision  of 
Elwood  Mead.  Expert  in  Charge  of  Irrigation  Investigations.  Includ- 
ing Reports  by  Special  Agents  and  Observers  W.  M.  Reed,  W.  H.  Code. 
A.  J.  McClatchie,  W.  Irving.  J.  M.  Wilson.  R.  C.  Gemmell.  G.  L. 
Swendsen.  O.  V.  P.  Stout.  W.  H.  Fairfield.  D.  W.  Ross,  O.  L.  Waller, 
S.  Fortier.  and  J.  C.  Nagle.  Pp.  334,  pis.  25.  figs.  29.  Bulletin  No. 
104.     March,  1902.     Price.  50  cents 1,000 

Irrigation  Practice  Among  Fruit  Growers  on  the  Pacific  Coast.  By  E.  J. 
Wickson,  M.  A..  Professor  of  Agricultural  Practice.  University  of  Cal- 
ifornia, and  Horticulturist  of  the  California  Agricultural  Experiment 
Station.  Pp.  54,  pis.  10,  figs.  7.  Bulletin  No.  108.  March,  1902.  Price. 
15  cents 2,  500 

Proceedings  of  the  Sixth  Annual  Meeting  of  the  American  Asssociation 
of  Farmers'  Institute  Workers,  Held  at  Buffalo.  New  York.  September 
18  and  19,  1901.  Edited  by  A.  C.  True  and  D.  J.  Crosby  for  the  Office 
of  Experiment  Stations,  and  G.  C.  Creelman  for  the  Association.  Pp. 
55.    Bulletin  No.  110.    March,  1902,    Price,  5  cents .- 5.000 
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Copies. 

The  Irrigation  Problems  of  Honey  Lake  Basin,  California.  By  William 
E.  Smythe,  Vice-President  of  the  California  Water  and  Forest  Associa- 
tion. Pp.  iii,  71-113,  pi.  1.  (Reprinted  from  U.  S.  Department  of 
Agriculture  Office  of  Experiment  Stations  Bulletin  100,  Report  of  Irri- 
gation Investigations  in  California. )     March,  1902 500 

Irrigation  from  the  San  Joaquin  River.  By  Frank  Soule,  Professor  of 
Civil  Engineering  in  the  University  of  California.  Pp.  iv,  215-258,  pis. 
3.  (Reprinted  from  U.  S.  Department  of  Agriculture  Office  of  Experi- 
ment Stations  Bulletin  100,  Report  of  Irrigation  Investigations  in  Cali- 
fornia.)    March,  1902 500 

Water  Appropriation  from  Kings  River.  By  C.  E.  Grunsky,  C.  E.,  City 
Engineer  of  San  Francisco.  Pp.  iv,  259-325,  pis.  4,  figs.  5.  (Reprinted 
from  U.  S.  Department  of  Agriculture  Office  of  Experiment  Stations 
Bulletin  100,  Report  of  Irrigation  Investigations  in  California. )  March, 
1902 __. 500 

A  Study  of  Water  Rights  on  the  Los  Angeles  River,  California.  By 
Edward  M.  Boggs.  C.  E.,  Consulting  Engineer.  Pp.  iii,  327-351.  (Re- 
printed from  U.  S.  Department  of  Agriculture  Office  of  Experiment 
Stations  Bulletin  100.  Report  of  Irrigation  Investigations  in  California.) 
March,  1902 500 

Principles  of  Nutrition  and  Nutritive  Value  of  Food.  By  W.  O.  Atwater, 
Ph.  D.,  Special  Agent  in  Charge  of  Nutrition  Investigations,  Office  of 
Experiment  Stations.  A.  C.  True.  Director.  Pp.  48.  Farmers'  Bul- 
letin No.  142.     March,  1902 40,000 

Reprint,  May.  1902 . 30,000 

The  Evolution  of  Reaping  Machines.  By  Merritt  Finley  Miller.  Bachelor 
of  Science  in  Agriculture  of  Ohio  State  University.  Pp.  43,  pi.  9,  fig.  1. 
Bulletin  No.  103.    April.  1902.     Price.  10  cents 4, 000 

Results  of  Investigations  on  Rothamsted  Soils,  Being  the  Lectures  Deliv- 
ered Under  the  Provisions  of  The  Lawes  Agricultural  Trust,  by  Bernard 
Dyer,  D.  Sc.  (Lond.).  F.  I.  C,  F.  C.  S.,  F.  L.  S.,  before  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations  at  New- 
Haven  and  Middletown,  Conn.,  in  November,  1900.  Pp.  180.  Bulletin 
No.  106.     April.  1902,     Price,  10  cents 1,000 

Experiments  on  the  Metabolism  of  Matter  and  Energy  in  the  Human  Body, 
1898-1900.  By  W.  O.  Atwater,  Ph.  D. ,  and  F.  G.  Benedict.  Ph.  D. ,  with 
the  Cpoperation  of  A.  P.  Brvant,  M.  S.,  A.  W.  Smith,  M.  S..  and  J.  F. 
Snell,  Ph.D.     Pp.147.     Bulletin  No.  109.     April.  1902.     Price,  10 cents.       3,500 

Organization  Lists  of  the  Agricultural  Colleges  and  Experiment  Stations 
in  the  United  States,  with  a  List  of  Agricultural  Experiment  Stations  in 
Foreign  Countries.  Pp.  130.  Bulletin  No.  111.  May,  1902.  Price.  10 
cents 1,  000 

Key  to  Subject  Index  of  Experiment  Station  Literature.  Pp.  3.  Circu- 
lar No.  23,  revised.     May,  1902...    1,000 

Some  Problems  of  the  Riiral  Common  School.  By  A.  C.  True,  Ph.  D.. 
Director  of  the  Office  of  Experiment  Stations.  Pp.  ii,  133-154,  pi.  1, 
figs.  4.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1901.)     May,1902__ T 3.000 

Dietaries  in  Public  Institutions.  By  W.  O.  Atwater.  Ph.  D. ,  Special  Agent 
in  Charge  of  Nutrition  Investigations,  Office  of  Experiment  Stations. 
Pp.  ii,  393-408.  (Reprint  from  Yearbook  of  Department  of  Agriculture 
for  1901 . )     May,  1 902 . 3, 000 

Agricultural  Investigations  in  the  Island  Possessions  of  the  United  States. 
By  Walter  H.  Evans,  Ph.  D.,  of  the  Office  of  Experiment  Stations. 
Pp.  ii.  503-526.  (Reprint  from  Yearbook  of  Department  of  Agriculture 
for  1901.)     May.  1902 1,500 

Experiment  Station  Work — XVI.  Prepared  in  the  Office  of  Experiment 
Stations.  A.  C.  True,  Director.  Pp.  32,  figs.  5.  Farmers'  Bulletin 
No.  122,     (Reprint.)     May,  1902 20,000 

Experiment  Station  Work— XX.  Prepared  in  the  Office  of  Experiment 
Stations.     A.  C.  True,  Director.     Pp.  32,  figs.  6.     Farmers'  Bulletin 

No.  149.     May, 1902 . 30,000 

Reprint,  June,  1902 20,000 

Reprint.  June.  1902 10,000 
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Copies. 

Irrigation  Laws  of  the  Northwest  Territories  of  Canada  and  of  Wyoming, 
with  Discussions  by  J.  S.  Dennis,  Deputy  Commissioner  of  Public 
Works,  Canada,  and  Fred  Bond,  State  Engineer  of  Wyoming,  and 
J.  M.  Wilson,  Agent  and  Expert.  Irrigation  Investigations.  Office  of 
Experiment  Stations.  Pp.  90.  frontispiece,  pis.  5.  Bulletin  No.  96. 
(Reprint.)     June,  1902.     Price,  10  cents ....  500 

Statistics  of  the  Land-Grant  Colleges  and  Agricultural  Experiment  Sta- 
tions in  the  United  States  for  the  Year  ended  June  30,  1901.  Pp.  39. 
Bulletin  No.  114.     June,  1902.     Price,  5  cents 3,000 

Suggestions  to  Pioneer  Farmers  in  Alaska.  By  C.  C.  Georgeson.  Under 
the  Supervision  of  Office  of  Experiment  Stations,  U.  S.  Department  of 
Agriculture.  Pp.  15,  pis.  7.  Bulletin  No.  1.  Alaska  Agricultural 
Experiment  Station.     June.  1902.     Price,  5  cents 3, 000 

Some  Typical  Reservoirs  in  the  Rocky  Mountain  States.  By  Elwood 
Mead,  Irrigation  Expert,  in  Charge  of  Irrigation  Investigations,  Office 
of  Experiment  Stations.  Pp.  iv,  415-430,  pis.  8.  (Reprint  from  Year- 
book of  Department  of  Agriculture  for  1901. )     June.  1902 600 

Report  of  Irrigation  Investigations  for  1900.  No.  1.  Review  of  the 
Work.  By  Elwood  Mead,  Irrigation  Expert  in  Charge.  Discussion  of 
Investigations.  By  C.  T.  Johnston.  Assistant  in  Irrigation  Investiga- 
tions. Pp.  viii.  21-59,  pis.  3.  figs.  10.  (Reprint  from  U.  S.  Department 
of  Agriculture  Office  of  Experiment  Stations  Bulletin  104.)  June, 
1902 1,000 

Report  of  Irrigation  Investigations  for  1900.  No.  2.  Irrigation  on  Pecos 
River  and  its  Tributaries.  By  W.  M.  Reed,  Special  Agent.  Irrigation 
in  the  Salt  River  Valley.  By  W.  H.  Code,  Special  Agent.  Duty  of 
Water  Under  the  Gage  Canal,  Riverside,  Cal.  ,1900.  By  W.  Irving,  C.  E. 
Pp.  v,  61-146,  pis.  5,  figs.  7.  (Reprint  from  U.  S.  Department  of  Agri- 
culture Office  of  Experiment  Stations  Bulletin  104. )     June,  1902 1 ,  000 

Report  of  Irrigation  Investigations  for  1900. '  No.  3.  Irrigation  investi- 
gations in  Nevada.  By  J.  M.  Wilson,  Agent  and  Expert.  Water 
Administration  in  Utah.  By  Special  Agent  R.  C.  Gemmell.  State 
Engineer  of  Utah.  Irrigation  Under  Canals  from  Logan  River.  By 
George  L.  Swensden,  Professor  of  Irrigation  Engineering,  Utah  Agri- 
cultural College.  Irrigation  Under  the  Great  Eastern  Canal.  Platte 
County.  Nebr..  1900.  By  O.  V.  P.  Stout,  Professor  of  Civil  Engineer- 
ing ,  University  of  Nebraska.  Use  of  Water  in  Irrigation  at  Wheatland , . 
Wyo.  By  C.  T.  Johnston,  Assistant  in  Irrigation  Investigations.  Duty 
of  Water  in  Idaho.  By  D.  W.  Ross.  State  Engineer.  Pp.  v,  147-239, 
pis.  8,  figs.  9.  (Reprint  from  U.  S.  Department  of  Agriculture  Office 
of  Experiment  Stations  Bulletin  No.  104. )     June.  1902 1, 000 

Report  of  Irrigation  Investigations  for  1900.  No.  4.  Use  of  Water  in 
Irrigation  in  the  Yakima  Valley.  By  O.  L.  Waller.  Professor  of 
Mathematics  and  Civil  Engineering.  Washington  Agricultural  College 
and  School  of  Science.  Irrigation  Investigations  in  Montana,  1900. 
By  Samuel  Fortier,  C.  E.,  Professor  of  Irrigation  Engineering,  Mon- 
tana College  of  Agriculture  and  Mechanic  Arts.  Progress  Report  on 
Silt  Measurements.  By  J.  C.  Nagle,  C.  E.  Pp.  v,  241-324,  pis.  9,  figs. 
3.  (Reprint  from  U.  S.  Department  of  Agriculture  Office  of  Experi- 
ment Stations  Bulletin  104. )     June,  190  ? 1.000 

Foreign  Experiment  Stations.  Pp.  85-115.  (Reprint  from  Bulletin  No. 
Ill,  Office  of  Experiment  Stations,  U.  S.  Department  of  Agriculture.) 
June,  1902 2,500 

Organization  Lists  of  the  Agricultural  Colleges  and  Experiment  Stations 
in  the  United  States.  March,  1902.  Pp.  100.  (Reprint  from  Bulletin 
No.  Ill,  Office  of  Experiment  Stations.  U.  S.  Department  of  Agricul- 
ture.)    June.  1902 2,500 

Beans,  Peas,  and  Other  Legumes  as  Food.  By  Mary  Hinman  Abel. 
Prepared  under  the  Supervision  of  the  Office  of  Experiment  Stations. 
A.  C.  True,  Director.  Pp.  32.  figs.  10.  Farmers'  Bulletin  No.  121, 
revised  edition.     (Reprint.)     June.  1902 . 20,000 

SECTION   OF   FOREIGN   MARKETS. 

Our  Trade  with  Scandinavia,  1890-1900.  By  Frank  H.  Hitchcock,  Chief 
Section  of  Foreign  Markets.     Pp.  124.     Bulletin  No.  22.     July,  1901. 

Price,  10  cents 5, 000 

Reprint,  September,  1901 ----      5,000 
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Copies. 

Sources  of  the  Agricultural  Imports  of  the  United  States,  1896-1900.  By 
Frank   II.    Hitchcock,  Chief  Section   of  Foreign   Markets.     Pp.    120. 

Bulletin  No.  24.     August,  1901.     Price,  10  cents 5, 000 

Reprint,  January,  1902 1, 000 

Distribution  of  the  Agricultural  Exports  of  the  United  States,  1896-1900. 
By  Frank  H.  Hitchcock,  Chief,  Section  of  Foreign  Markets.     Pp.  182. 

Bulletin  No.  25.     August,  1901 .     Price,  10  cents . 5, 000 

Reprint,  January,  1902 1, 000 

Trade  of  the  Philippine  Islands.  By  Frank  H.  Hitchcock,  Chief  Section 
of  Foreign  Markets.  Pp.160.  Bulletin  No.  14.  (Reprint.)  October, 
1901.     Price,  10  cents _■_       1,000 

Trade  of  Denmark.  By  Frank  H.  Hitchcock,  Chief  Section  of  Foreign 
Markets.  Pp.  88.  Bulletin  No.  9.  (Reprint.)  November,  1900. 
Price,  5  cents . 1,000 

Our  Foreign  Trade  in  Agricultural  Products,  1890-1899.  By  Frank  H. 
Hitchcock,  Chief  Section  of  Foreign  Markets.  Pp.  62.  Bulletin  No. 
19.     (Reprint.)     November,  1901.     Price,  5  cents 1,000 

Agricultural  Exports  of  the  United  States,  by  Countries,  1895-1899.  By 
Frank  H.  Hitchcock,  Chief  Section  of  Foreign  Markets.  Pp.  88.  Bul- 
letin No.  20.     (Reprint. )     November,  1901.     Price,  10  cents 1, 000 

Agricultural  Imports  of  the  United  States,  by  Countries,  1898-1899.  By 
Frank  H.  Hitchcock,  Chief  Section  of  Foreign  Markets.  Pp.  74.  Bul- 
letin No.  21.     (Reprint.)     November,  1901.     Price, 5  cents 1,000 

Our  Foreign  Trade  in  Agricultural  Products,  1891-1900.  By  Frank  H. 
Hitchcock,  Chief  Section  of  Foreign  Markets.  Pp.  61.  Bulletin  No. 
23.     (Reprint.)     November,  1901.     Price,  5  cents __._       1,000 

Report  of  the  Chief  of  Section  of  Foreign  Markets  for  1901.  By  Frank  H. 
Hitchcock.     Pp.  iii,  163-169.      (From  Annual  Reports  Department  of 

Agriculture. )     January,  1902 500 

Reprint,  February,  1902 2, 000 

Our  Foreign  Trade  in  Agricultural  Products,  1892-1901.  By  Frank  H. 
Hitchcock,  Chief  Section  of  Foreign  Markets.  Pp.  67.  Bulletin  No. 
27.     April,  1902.     Price,  5  cents 6,000 

Agricultural  Imports  and  Exports,  1897-1901.  By  Frank  H.  Hitchcock, 
Chief  Section  of  Foreign  Markets.  Pp.  16.  Circular  No.  24.  May, 
1902 10,000 

BUREAU   OF   FORESTRY. 

A  Forest  Working  Plan  for  Township  40,  Tottenand  Crossfield  Purchase, 
Hamilton  County,  New  York  State  Forest  Preserve.  By  Ralph  S. 
Hosmer,  Field  Assistant,  and  Eugene  S.  Bruce,  Lumberman,  Division 
of  Forestry,  U.  S.  Department  of  Agriculture,  Preceded  by  a  Discus- 
sion of  Conservative  Lumbering  and  the  Water  Supply,  by  Frederick 
H.  Newell,  Hydrographer,  U.  S.  Geological  Survey.  Pp.  64,  frontis- 
piece, pis.  11,  maps  3.  Bulletin  No.  30.  (Reprint.)  August,  1901. 
Price,  25  cents 10,  000 

Forest  Extension  in  the  Middle  West.  By  William  L.  Hall,  Assistant 
Superintendent  of  Tree  Planting,  Division  of  Forestry.  Pp.  iii,  145- 
156,  pis.  4.     (Reprint  from  Yearbook  of  Department  of  Agriculture  for 

1900. )     August,  1 901 15, 000 

Reprint,  May,  1902 10,000 

Reprint,  June,  1902 10,  000 

The  Forest  Nursery:  Collection  of  Tree  Seeds  and  Propagation  of  Seed- 
lings. By  George  B.  Sudworth,  Dendrologist,  Division  of  Forestry. 
Pp.  63,  frontispiece,  pis.  5.  figs.  11.  Bulletin  No.  29.  (Reprint.)  Sep- 
tember, 1901.     Price,  10  cents 5,000 

Practical  Forestry  in  the  Southern  Appalachians.  By  Overton  W.  Price, 
Superintendent  of  Working  Plans.  Division  of  Forestry.  Pp.  iii,  357- 
368,  pis.  6.  (Reprint  from  the  Yearbook  of  the  U.  S.  Department  of 
Agriculture  for  1900. )     September,  1901 10, 000 

Tree  Planting  on  Rural  School  Grounds.  By  Wm.  L.  Hall,  Assistant 
Superintendent  of  Tree  Planting,  Bureau  of  Forestry.     Pp.  38,  figs.  17. 

Farmers' Bulletin  No.  134.     September,  1901 10,000 

Reprint,  December,  1901 35, 000 

Reprint,  March,  1902 50,000 
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Copies. 

Practical  Forestry  in  the  Adirondacks.  Bv  Henry  S.  Graves,  Superin- 
tendent of  Working  Plans.  Pp.  85 ,  pis.  20."  Bulletin  No.  26.  ( Reprint. ) 
October.  1901.     Price,  15  cents  3, 000 

Notes  on  the  Red  Cedar.  By  Charles  Mohr.  Ph.  D. ,  Agent  in  the  Division 
of  Forestry.  Pp.  37.  pis.  3,  figs.  13.  Bulletin  No.  31 ,  Division  of  For- 
estry.    November.  1901.     Price.  10  cents .    7.200 

Timber:  An  Elementary  Discussion  of  the  Characteristics  and  Properties 
of  Wood.  By  Filibert  Roth .  Special  Agent  in  Charge  of  Timber  Physics. 
Under  the  direction  of  B.  E.  Fernow.  Chief  of  the  Division  of  Forestry. 
Pp.  88.  figs.  49.     Bulletin  No.  10.     (Reprint.)     December,  1901.     Price. 

10  cents 2 .  000 

Reprint,  May,  1902 , 1.000 

Suggestions  to  Prospective  Forest  Students.  By  Gifford  Pinchot.  For- 
ester.    Pp.  5.  •    Circular  No.  23.     January,  1902 10, 000 

Reprint.  June,  1902 2.000 

Report  of  the  Forester  for  1901.     By  Gifford  Pinchot.     Pp.  iii,  325-339. 

(From  Annual  Reports  Department  of  Agriculture.)     January,  1902. _     10.000 

Forestry  for  Farmers.  By  B.  E.  Fernow.  Chief  of  the  Division  of  For- 
estry. (Reprinted  from  the  Yearbooks  of  the  U.  S.  Department  of  Agri- 
culture for  1894  and  1895.)  Pp.  48,  figs.  15.  Farmers'  Bulletin  No.  67. 
(Reprint.)     January.  1902 5,000 

Check  List  of  the  Forest  Trees  of  the  United  States,  Their  Names  and 
Ranges.     By  George  B.  Sudworth.  Dendrologist  of  the  Division  of  For-  . 
estry.     Prepared  under  the  direction  of  B.  E.  Fernow,  Chief  of  the 
Division  of  Forestry.     Pp.   144.     Bulletin  No.   17.     (Reprint.)     May, 
1902.     Price.  15  cents 1,000 

Forest  Influences.  By  B.E.  Fernow.  Chief  of  Division  of  Forestry,  and 
M.  W.  Harrington*  Pp.  197.  figs.  60.  Bulletin  No.  7.  (Reprint.) 
June.  1902.     Price.  15  cents 1,000 

Economical  Designing  of  Timber  Trestle  Bridges,  by  A.  L.  Johnson.  C.  E. 
Prepared  under  the  direction  of  B.  E.  Fernow.  Chief  of  Division  of  For- 
estry. Pp.  57,  figs.  7.  Bulletin  No.  12.  (Reprint.)  June,  1902.  Price, 
5  cents 2.  500 

A  Working  Plan  for  Forest  Lands  Near  Pine  Bluff,  Ark.  By  Frederick  E. 
Olmsted.  Field  Assistant.  Bureau  of  Forestry.  Pp.  48,  frontispiece, 
pis.  9,  figs.  9.     Bulletin  No.  32.     June,  1902.     Price.  15  cents 10.000 

Grazing  in  the  Forest  Reserves.  By  Filibert  Roth,  Chief  of  the  Forestry 
Division  of  the  General  Land  Office,  Department  of  the  Interior.  Pp. 
ii,  333-348.  pis.  8.  (Reprint  from  Yearbook  of  Department  of  Agricul- 
ture for  1901.)     June.  1902 _' 5,000 

The  Timber  Resources  of  Nebraska.  By  William  L.  Hall.  Superintendent 
of  Tree  Planting.  Bureau  of  Forestry.  Pp.  ii,  207-216.  pis.  6.  (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1901.)     June,  1902  __       5, 000 

LIBRARY. 

Accessions  to  the  Department  Library.  April-June.  1901.  Pp.  24.  Bul- 
letin No.  36.     August.  1901      Price.  5  cents 1,000 

Accessions  to  the  Department  Library.  Julv-September.  1901.  Pp.  35. 
Bulletin  No.  38.     November.  1901.     Price.  5  cents 1. 000 

Report  of  The  Librarian  for  1901.  By  Josephine  A.  Clark.  Pp.  iii.  171- 
173.  (From  Annual  Reports  Department  of  Agriculture.)  January. 
1902 200 

Catalogue  of  the  Periodicals  and  Other  Serial  Publications  (Exclusive  of 
U.  S.  Government  Publications)  in  the  Library  of  the  LT.  S.  Department 
of  Agriculture.  Prepared  under  the  direction  of  Josephine  A.  Clark. 
Librarian.    Pp.362.    Bulletin  No.  37.     February.  1902.     Price.  20  cents.       1.000 

Accessions  to  the  Department  Library.  October-December.  1901.     Pp. 

24.     Bulletin  No.  39.     February.  1902^     Price.  5  cents 1 .  000 

Accessions  to  the  Department  Library.  January-March.  1902.  Pp.  67. 
Bulletin  No.  40.     June,  1902.     Price,  5  cents 750 
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BUREAU   OF   PLANT   INDUSTRY. 

Copies. 

The  Relation  of  Lime  and  Magnesia  to  Plant  Growth:  I.  Liming  of  Soils 
from  a  Physiological  Standpoint.  By  Oscar  Loew,  Expert  in  Physio- 
logical Chemistry.  II.  Experimental  Study  of  the  Relation  of  Lime 
and  Magnesia  to  Plant  Growth.  By  D.  W.  May,  of  the  Office  of  Experi- 
ment Stations.  Pp.  53,  pis.  3.  Bulletin  No.  1.  (Vegetable  Patholog- 
ical and  Physiological  Investigations. )    October,  1901.    Price,  10  cents.      2,500 

Sweet  Potatoes.     By  D.  M.  Nesbit.     Pp.  40.     Farmers'  Bulletin  No.  129. 

(Reprint.)     October,  1901 35,000 

Reprint,  June,  1902 20,000 

Emmer:  A  Grain  for  the  Semiarid  Regions.  By  Mark  Alfred  Carleton, 
Cerealist,  Vegetable  Pathological  and  Physiological  Investigations, 
Bureau  of  Plant  Industry.     Pp.  16,  figs.  3.     Farmers'  Bulletin  No.  139. 

October,  1901 30,000 

Reprint,  December,  1901 20, 000 

Pineapple  Growing.  By  Peter  H.  Rolfs,  Pathologist,  in  charge  of  Trop- 
ical Laboratory,  Vegetable  Pathological  and  Physiological  Investiga- 
tions, Bureau  of  Plant  Industry.  Pp.  48,  figs.  4.  Farmers'  Bulletin 
No- 140.     October,  1901 30,000 

Spermatogenesis  and  Fecundation  of  Zamia.  By  Herbert  J,  Webber, 
Physiologist,  Vegetable  Pathological  and  Physiological  Investigations, 
Plant-Breeding  Laboratory.  Pp.  100,  pis.  7.  Bulletin  No.  2.  Decem- 
ber, 1901.     Price,  20  cents 2,500 

Macaroni  Wheats.  By  Mark  Alfred  parleton.  Cerealist,  Vegetable 
Pathological  and  Physiological  Investigations.     Pp.  62,  pis.  11,  figs.  2. 

Bulletin  No.  3.     December.  1£01.     Price,  20  cents 2,  500 

Reprint,  May,  1902 2,000 

Range  Improvement  in  Arizona.  (Cooperative  Experiments  with  the 
Arizona  Experiment  Station.)  By  David  Griffiths,  Expert,  in  Charge 
of  Field  Management,  Grass  and  Forage  Plant  Investigations.  Pp.  31, 
pis.  6,  figs.  5.     Bulletin  No.  4.     January,  1902.     Price,  10  cents 5, 000 

Seeds  and  Plants  Imported  through  the  Section  of  Seed  and  Plant  Intro- 
duction for  Distribution  in  Cooperation  with  the  Agricultural  Experi- 
ment Stations.     Inventory  No.  9,  Nos.  4351-5500.     Pp.  79.     Bulletin 

No.  5.     January,  1902.     Price,  10  cents 500 

Reprint,  June,  1902 500 

Report  of  the  Chief  of  the  Bureau  of  Plant  Industry  for  1901.  By  B.  T. 
Galloway.  Pp.  iii,  43-94.  (From  Annual  Reports,  Department  of 
Agriculture. )     January,  1902 1, 000 

A  List  of  American  Varieties  of  Peppers.  By  W.  W.  Tracy,  jr. ,  Assistant, 
Botanical  Investigations  and  Experiments.  Pp.  19.  Bulletin  No.  6. 
February,  1902.     Price,  10  cents 2, 500 

A  Collection  of  Economic  Fungi  Prepared  for  Distribution.  By  Flora 
W.  Patterson,  Mycologist,  Vegetable  Pathological  and  Physiological 
Investigations.  Pp.  31.  Bulletin  No.  8.  February,  1902.  Price,  10 
cents 2,009 

The  North  American  Species  of  Spartina.  By  Elmer  D.  Merrill,  Assist- 
ant Agrostologist,  Grass  and  Forage  Plant  Investigations.  Pp.  16. 
Bulletin  No.  9.     February,  1902.     Price,  10  cents 2,  000 

Records  of  Seed  Distribution  and  Cooperative  Experiments  with  Grasses 
and  Forage  Plants.  By  F.  Lamson-Scribner,  Agrostologist,  Grass  and 
Forage  Plant  Investigations.  Pp.  23.  Bulletin  No.  10.  February, 
1902.     Price,  10  cents 3,000 

Johnson  Grass:  Report  of  Investigations  made  During  the  Season  of  1901. 
By  Carleton  R.  Ball,  Assistant  Agrostologist,  Grass  and  Forage  Plant 
Investigations.  Pp.  24,  pi.  1,  fig.  1.  Bulletin  No.  11.  February,  1902. 
Price,  10  cents 5, 000 

The  Decay  of  Timber  and  Methods  of  Preventing  It.  By  Hermann  von 
Schrenk,  Instructor  in  Henry  Shaw  School  of  Botany,  and  Special 
Agent  in  Charge  of  Mississippi  Valley  Laboratory,  Vegetable  Patho- 
logical and  Physiological  Investigations.  Pp.  96,  pis.  18,  figs.  27.  Bul- 
letin No.  14.     March,  1902.     Price,  55  cents 3,000 
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Copies. 

Winter  Forage  Crop'i  for  the  South.     By  Carelton  R.  Ball.  Assistant 
Agrostologist,  Grass  and  Forage  Plant  Investigations.  Bureau  of  Plant 
Industry.'  Pp.  36.  figs.  24.     Farmers"  Bulletin  No.  147.     March,  1902.     30,000 
Reprint.  June,  1902 15,000 

The  Algerian  Durum  Wheats:  A  Classified  List,  with  Descriptions.  By 
Carl  S.  Scofield.  Expert.  Botanical  Investigations  and  Experiments. 
Pp.  48,  pis.  8.     Bulletin  No.  7.     April,  1902,     Price,  15  cents 2, 500 

Experiments  in  Range  Improvement  in  Central  Texas.  By  H.  L.  Bently, 
Special  Agent.  Grass  and  Forage  Plant  Invest! orations.  Pp.  72.  pis.  2. 
figs.  6.     Bulletin  No.  13.     April.  1902.     Price,  10  cents 2, 500 

Forage  Conditions  on  the  Northern  Border  of  the  Great  Basin,  Being 
a  Report  upon  Investigations  made  During  July  and  August.  1901,  in 
the  Region  Between  Winnemucca,  Nevada,  and  Ontario,  Oregon.  By 
David  Griffiths.  Expert,  in  Charge  of  Field  Management,  Grass  and 
Forage  Plant  Investigations.  Pp.  60,  pis.  16.  Bulletin  No.  15.  April, 
1902.     Price.  15  cents 2,500 

Some  Diseases  of  the  Cowpea.  I.  The  Wilt  Disease  of  the  Cowpea  and 
Its  Control.  By  W.  A.  Orton,  Assistant  Pathologist.  II.  A  Cowpea 
Resistant  to  Root  Knot  (Heterodera  radicicola).  By  Herbert  J.  Web- 
ber. Phvsiologist,  and  W.  A.  Orton.  Assistant  Pathologist.  Pp.  38.  pis. 
6.  fig.  1.     Bulletin  No.  17.     April,  1902.     Price.  10  cents __r.       5, 000 

Kentucky  Blue  Grass  Seed:  Harvesting.  Curing,  and  Cleaning.  By  A.  J. 
Pieters.  Botanist  in  Charge  of  Seed  Laboratory,  and  Edgar  Brown, 
Assistant  Botanist.  Botanical  Investigations  and  Experiments.  Pp.  19, 
pis.  6,  figs.  3.     Bulletin  No.  19.     April.  1902.     Price.  10  cents 3, 000 

Celery  Culture.  By  W.  R.  Beattie.  In  Charge  of  Testing  Gardens,  Office 
of  Botanical  Investigations  and  Experiments.  Pp.  32.  figs.  7.  Farm- 
ers" BulletinNo.  148.     April.  1902 30.000 

Reprint,  June,  1902 15.000 

Observations  on  the  Mosaic  Disease  of  Tobacco.  By  Albert  F.  Woods. 
Pathologist  and  Physiologist.  Vegetable  Pathological  and  Physiological 
Investigations.  Pp\  24.  pis.  6.  Bulletin  No.  18.  May.  1902.  Price,  15 
cents * 3,000 

The  Seeds  of  Rescue  Grass  and  Chess.  By  F.  H.  Hillman,  Assistant.  Seed 
Laboratorv,  Botanical  Investigations  and  Experiments.  Pp.  4.  Bulle- 
tin No.  25.    Advance  sheets  of  pp.  1-4.     May.  1902 25, 000 

Stock  Ranges  of  Northwestern  California:  Notes  on  the  Grasses  and  For- 
age Plants  and  Range  Conditions.  By  Joseph  Burtt  Daw,  Assistant 
Botanist.  Agricultural  Experiment  Station.  University  of  California. 
Prepared  under  the  direction  of  the  Agrostologist,  Grass  and  Forage 
Plant  Investigations.  Pp.  81.  pis.  8.  maps'  3.  figs.  4.  Bulletin  No.  12. 
June,  1902.     Price,  15  cents___ ' 2,500 

A  Preliminary  Study  of  the  Germination  of  the  Spores  of  Agaricus  Cam- 
pestris  and  other  Basidiomycetous  Fungi.  By  Margaret  C.  Ferguson, 
cooperating  with  Vegetable  Pathological  and  Phvsiological  Investiga- 
tions.    Pp.  43.  pis.  3.     Bulletin  No.  16.     June.  1902.     Price.  10  cents  ..       2,500 

The  Relation  of  Nutrition  to  the  Health  of  Plants.  By  Albert  F.  Woods, 
Pathologist  and  Physiologist.  Bureau  of  Plant  Industry.  Pp.  ii.  155- 
176.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for  1901.) 
June.  1902 1,000 

Progress  in  Plant  and  Animal  Breeding.  By  Willet  M.  Hays.  M.  Agr.. 
Agriculturist,  Minnesota.  Agricultural  Experiment  Station.  Pp.  ii. 
217-232.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1901.)     June,  1902 1,000 

Agricultural  Seeds — Where  Grown  and  How  Handled.  By  A.  J.  Pieters, 
Botanist,  in  Charge  of  Seed  Laboratory,  Bureau  of  Plant  Industry. 
Pp.  iv.  233-256.  pis.  4.  figs.  2.  (Reprint  from  Yearbook  of  Department 
of  Agriculture  for  1901.)     June,  1902 500 

Agriculture  in  the  Tropical  Islands  of  the  United  States.  By  O.  F.  Cook. 
Botanist,  in  Charge  of  Investigations  in  Tropical  Agriculture.  Bureau 
of  Plant  Industrv.  Pp.  iv.  349-368.  pis.  6.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1901. )     June,  1902 700 

The  Home  Fruit  Garden.  By  L.  C.  Corbett.  Horticulturist.  Bureau  of 
Pl'int  Industrv.  Pp.  ii.  431-446,  figs.  6.  (Reprint  from  Yearbook  of 
Itopartment  of  Agriculture  for  1901. )     June.  1902, ._  „ 3. 000 
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Copies. 

Commercial  Apple  Orcharding.  By  G.  B.  Brackett,  Pomologist,  Bureau 
of  Plant  Industry.  Pp.  ii,  593-608.  pis.  4.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1901 . )     June,  1902 2, 000 

The  Home  Fruit  Garden:  Preparation  and  Care.  By  L.  C.  Corbett, 
Horticulturist,  Bureau  of  Plant  Industry.  Pp.  20.  figs.  6.  Farmers' 
Bulletin  No.  154.     June,  1902 30, 000 

Botanical  Investigations  and  Experiments. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  VI,  Plant  Life  of 
Alabama.  An  account  of  the  Distribution,  Modes  of  Association,  and 
Adaptations  of  the  Flora  of  Alabama,  Together  with  a  Systematic  Cata- 
logue of  the  Plants  Growing  in  the  State.  Prepared  in  cooperation 
with  the  Geological  Survey  of  Alabama  by  Charles  Mohr,  Ph.  D. 
Pp.  921,  pis.  13.     July,  1901.     Price.  50  cents .....       1,000 

Commercial  Plant  Introduction.  By  Jared  G.  Smith,  Chief  of  Section  of 
Seed  and  Plant  Introduction.  Pp.  ii,  131-144.  (Reprint  from  Yearbook 
of  Department  of  Agriculture  for  1900. )     July,  1901 5, 000 

Some  Poisonous  Plants  of  the  Northern  Stock  Ranges.  By  V.  K.  Chesnut, 
in  Charge  of  Poisonous  Plant  Investigations,  Division  of  Botany.  Pp. 
iii,  305-324,  pis.  3,  figs.  4.  (Reprint  from  Yearbook  of  Department  of 
Agriculture  for  1900.)     July,  1901 3,000 

Testing  Commercial  Varieties  of  Vegetables.  By  W.  W.  Tracy,  jr. ,  Assist- 
ant, Division  of  Botany.  Pp.  iii,  543-550.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1900. )     July.  1901 .  - 2, 000 

The  Date  Palm  and.  its  Culture.  By  Walter  T.  Swingle,  Agricultural 
Explorer,  Section  of  Seed  and  Plant  Introduction.  Pp.  v,  453-490, 
pis.  9,  figs.  7.  (Reprint  from  Yearbook  of  Department  of  Agriculture 
for  1900.)     August,  1901 3,000 

Weeds;  And  How  to  Kill  Them.  By  Lyster  H.  Dewey,  Assistant  Botan- 
ist.    Pp.  32,  figs.  10.     Farmers'  Bulletin  No.  28.     (Reprint.)     August, 

1901 10,000 

Reprint,  October,  1901 35,000 

Contributions  from  the  IT.  S.  National  Herbarium.  Vol.  VII,  No.  2. 
The  Origin  and  Distribution  of  the  Cocoa  Palm.  By  O.  F.  Cook.  Pp. 
v,  257-293.     September,  1901.     Price,  5  cents 2,500 

American  Ginseng:  Its  Commercial  History,  Protection,  and  Cultivation. 
By  George  V.  Nash.  Revised  and  extended  by  Maurice  G.  Kains. 
Pp.  32,  figs.  5.    Bulletin  No.  16.    Revised  edition.    (Reprint.)    October, 

1901.     Price,  5  cents 500 

Reprint,  January,  1902 1,500 

Reprint,  May,  1902 3, 000 

Seeds  of  Commercial  Saltbushes.  By  G.  N.  Collins.  Pp.  28,  pis.  8.  Bul- 
letin No.  27.     October,  1901.     Price,  15  cents 5,000 

The  Chayote:  A  Tropical  Vegetable.  By  O.  F.  Cook,  Special  Agent  for 
Tropical  Agriculture.  Pp.  31.  pis.  8.  Bulletin  No.  28,  Division  of 
Botany.     October,  1901.     Price,  10  cents 4,000 

Rice  Culture  in  the  United  States.  By  Dr.  S.  A.  Knapp.  Pp.  28.  Farm- 
ers' Bulletin  No.  110.     (Reprint. )     November,  1901 20,  000 

Red  Clover  Seed:  Information  for  Purchasers.  By  A.  J.  Pieters,  Assist- 
ant Botanist,  Division  of  Botany,  In  Charge  of  Pure  Seed  Investigations. 
Pp.  11,  figs.  2.     Farmers' Bulletin  No.  123.     (Reprint.)    October,  1901.     20,000 

Reprint,  December,  1901 20, 000 

Reprint,  May,  1902 20, 000 

The  Seed  Coats  of  Certain  Species  of  the  Genus  Brassica.  By  A.  J.  Pie- 
ters and  Vera  K.  Charles.  Pp.  19,  figs.  6.  Bulletin  No.  29.  Novem- 
ber, 1901.     Price,  5  cents 5,000 

Contributions  from  the  U.  S.  National  Herbarium.  Vol.  V,  No.  6.  Report 
on  a  Botanical  Survey  of  the  Dismal  Swamp  Region.  By  Thomas  H. 
Kearney.  Pp.  x,  321-585,  x,  pis.  13,  figs.  40,  maps  2.  November,  1901. 
Price,  50  cents 1,000 

Flax  for  Seed  and  Fiber  in  the  United  States.  By  Charles  Richards 
Dodge,  Special  Agent  for  Fiber  Investigations.  Pp.  16.  Farmers'  Bul- 
letin No.  27.     (Reprint.)     November,  1901 20,000 
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Copies. 
The  Fanners'  Interest  in  G-ood  Seed.     By  A.  J.  Pieters.  In  Charge  of 
Pare  Seed  Investigations.  Division  of  Botany.     Pp.  24.  figs.  ?.     Farm- 
ers" Bulletin  Xo.  111.     i  Reprint. >     November.  1901 10,  OW 

Eeprint.  Dec-ember.  1901 35.000 

Reprint.  May.  1902 2   . 

Reprint,  May.  1902 10.000 

The  Stock  Poisonins:  Plants  of  Montana:  A  Preliminary  Report.  Bv 
V.  K.  Chesnut  and  Z.  V.  Wilcox.     Pp.  150.  pis.  36.     Bulletin  No.  20. 

R  eprint .       December .  1 901 .     Price .  25  cents 500 

Thirty  Poisonous  Plants  of  the  United  States.  By  A".  K.  Chesnnt.  Assist- 
ant  Botanist,    U.    S.    Department   of  Agriculture.     Pp.    32.   figs.    24. 

Farmers"  BrJletin  No.  B6.       Reprint.       December.  1901 20. 000 

Hop  Growing  in  California.     By  Daniel  Flint.     Pd.  88,  figs.  2.    Farmers" 

Bulletin  No.  115.     I  Reprint.  >     December.  1901 20.  000 

Contributions  from  the  U.  S.  National  Herbarium.  Vol.  VH.  ZSTo.  3. 
Plants  used  by  the  Indians  of  Mendocino  County.  Cal.  By  V.  K.  Ches- 
nnt. Pp.  vi.  295-408,  vii.  pis.  v-vn,  figs.  66-78.  January.  1902.  Price. 
15  cents __._ _. . .       1. 

Grass  and  Forage  Plant  Investigations. 

Last    :  the  Publications  of  the  Division  of  Agrostology.     By  F.  Lamson- 

Scribner.  Agrostologist.     Pp.8.     Circular  No.  36.    July,  1901 4.000 

Economic  Grasses.  By  F.  Lamson-Scribner.  Agrostologist.  Pp.  85,  pis. 
3.  figs.    91.     Bulletin  No.    14.     Revised.        Reprint.1     August.   1901. 

Price.  10  cents 

Our  2s  ative  Pasture  Plants.  By  F.  Lamson-Scribner.  Agrostologist.  Pp. 
ii.  581-a    3,  pis.  4.  figs.  11.     'Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1900.)     August.  1900 2, 

Cattle  Ranges  xf  the  S:uthwest:  A  History  of  the  Exhaustion  of  the 
Pasturage  and  Suggestions  for  Its  Rrstoration.  By  H.  L.  B-ntly.  Special 
Agent  in  Charge  of  Grass  Station  at  Abilene.  Tex.     Pp.  32.  figs.  9. 

Farmers' BuUetinXo.  72.       Reprint,  i     August.  1901 .~ 1   , 

Reprint,  November,  1901 30,  MX) 

Millets.     Bv  Thomas  A.  Williams.  Assistant  Agrostologist.     Pp.  28,  figs. 

6.     Farmers' Bulletin  Xo.  101.     <  Reprint.  I     August.  1901 __.     10, 

Reprint,  November,  1901 35 

Southern  Forage  Plants.  Compiled  from  the  publications  of  the  Division 
of  Agrostology  bv  F.  Lamson-Scribner.  Agrostoloaist.     Pp.  48,  figs.  14. 

Fanners"  Bulletin  No.  102.     I  Reprint      Auaust.  1901 10, 000 

Reprint.  November.  1901 I 

Field  Work  of  the  Division  of  Agrostology:  A  Review  and  Summary  of 
the  Work  Done  since  the  Organization  of  the  Division  July  1 .  :  ■ 
By  Cornelius  L.  Shear.  Assistant  Agrostologist.     Prepared  under  the 
direction  of  F.  Lamson-Scribner,  Agrostologist.     Pp.  67.  maps  8,  pis. 

28.     Bulletin  No.  25.     September.  1901.     Price.  15  cents   3.000 

Alfalfa  or  Lucern.     Bv  Jared  G-.  Smith.  Assistant  Agrostologist.     Pp.  24. 

figs.  3.     Farmers' Bulletin  No.  31.     (Reprint.)     September.  1901 15, 

Reprint.  November,  1901 25.000 

Reprint.  May.  1902 30,00( 

Sorghum  as  a  Forage  Crop.  By  Thomas  A.  Williams.  Assistant  Agros- 
tologist. Prepared  under  the  direction  of  the  Agrostologist.  Pp.  19. 
fig.  1.    Farmers'  Bulletin  No.  50.     Revised,     i  Reprint. |    October.  1901.     . 

"Reprint.  November,  1901 30, 

Saltbushes.     By  P.  Beveridge  Kennedy.  Ph.  D..  Assistant  in  the  Division 
:  Agrostology.     Prepared  under  the  direction  of  the  Agrostologist 
Pp..  20.  figs.  9.     Farmers"  Bulletin  No.  108.       Reprint.  |     October.  1901_     15.000 

Reprint.  December.  1901 25 

Reprint.  January.  1902 30,000 

The  Soy  Bean  as  a 'Forage  Crop.     By  Thomas  A.  Williams.  Assistant 

Agrostologist.      Prepared  under  the   direction   of  the  Agrostologist. 

With  an  Appendix  on  Soy  Beans  as  Food  for  Man.     By  C.  F.  Lang- 

rthy,   Ph.    D..    Office    of    Experiment    Stations.      Pp.    24.   figs.    4. 

Fanners'  Bulletin  No.  58.      Reprint.  I     November.  1901 40. 000 

Meadovcs  and  Pastures:  Formation  and  Cultivation  in  the  Middle  Eastern 
States.     Bv  Jared  G-.  Smith.  Assistant  Agrostologist.     Pp.  38,  figs.  9. 
Farmers7BalleianNo.66.    Revised  edition.  (Reprint.    November.  1901- -     30.000 
Reprint.  May,  1902 ., 20. 000 
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Copies. 
Cowpeas.     By  Jared  G.  Smith,  Assistant  Agrostologist.     Pp.  16,  fig.  1. 

Farmers"  Bulletin  No.  89.     (Reprint. )     November,  1901 40, 000 

Reprint,  June,  1902 20,000 

Pomological  Investigations. 

The  Influence  of  Refrigeration  on  the  Fruit  Industry.  By  William  A. 
Taylor,  Assistant  Pomologist.  Pp.  iii,  561-580,  pis.  5.  (Reprinted  from 
Yearbook  of  U.  S.  Department  of  Agriculture  for  1900. )     August,  1901  _      4, 000 

Prunes  and  Prune  Culture  in  Western  Europe,  with  special  Reference  to 
Existing  Conditions  in  the  Pacific  Northwest.  By  Edward  R.  Lake, 
Professor  of  Botany  and  Horticulture,  Oregon  State  Agricultural  Col- 
lege.    Pp.  23.  pis.  10.     Bulletin  No.  10.     October,  1901.     Price,  10  cents-     12, 000 

The  Apple  and  How  to  Grow  It.     By  G.  B.  Brackett,  Pomologist.     Pp. 
32,  figs.  10.    Farmers' Bulletin  No.  113.    (Reprint.)    November,  1901. ..     40,000 
Reprint,  March,  1902 30,000 

The  Fig:  Its  History,  Culture,  and  Curing,  with  a  Descriptive  Catalogue 
of  the  Known  Varieties  of  Figs.  By  Gustav  Eisen,  Ph.  D.  Pp.  317, 
pis.  15,  figs.  93.     Bulletin  No.  9.     February,  1902.     Price,  35  cents  ....       1,000 

Vegetable  Pathological  and  Physiological  Investigations. 

A  New  Wheat  Industry  for  the  Semiarid  West.  By  Mark  Alfred  Carle- 
ton,  Cerealist.     Pp.  8.     Circular  No.  18.     July,  1901 5, 000 

Successful  Wheat  Growing  in  Semiarid  Districts.  By  Mark  Alfred  Carle- 
ton,  Cerealist,  Division  of  Vegetable  Physiology  and  Pathology.  Pp. 
ii,  529-542.  (Reprinted  from  Yearbook  of  Department  of  Agriculture 
for  1900.)     July,  1900 5,000 

Spraying  for  Fruit  Diseases.  By  B.  T.  Galloway,  Chief  of  Divison  of  Vege- 
table Physiology  and  Pathology.     Pp.  12,  figs.  6.     Farmers'  Bulletin 

No.  38.     (Reprint.)     July,  1901 10,000 

Reprint,  October,  1901 10,000 

Reprint,  December,  1901 25, 000 

Reprint,  June,  1902 20,000 

The  Cultural  Characters  of  Pseudomonas  Hyacinthi,  Ps.  Campestris,  Ps. 
Phaseoli,  and  Ps.  Stewarti — Four  One-Flagellate  Yellow  Bacteria  Para- 
sitic on  Plants.  By  Erwin  F.  Smith,  Pathologist,  in  Charge  of  Labo- 
ratory of  Plant  Pathology.     Pp.  153,  fig.  1.     Bulletin  No.  28.     August, 

1901.     Price,  10  cents 1,000 

Reprint,  June,  1902 1,000 

Fungous  Diseases  of  Forest  Trees.  By  Hermann  von  Schrenk,  Instruc- 
tor in  the  Shaw  School  of  Botany,  and  Special  Agent  in  the  Division  of 
Vegetable  Physiology  and  Pathology,  Department  of  Agriculture.  Pp. 
iii,  199-210,  pis.  5.  (Reprinted  from  Yearbook  of  U.  S.  Department  of 
Agriculture  for  1900. )     August.  1901 5, 000 

Commercial  Pear  Culture.  By  M.  B.  Waite,  Assistant  Chief,  Division  of 
Vegetable  Physiology  and  Pathology.  Pp.  iii,  369-396,  pis.  3.  (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1900. )     August,  1901  _  _      5, 000 

How  to  Grow  Mushrooms.  By  William  Falconer,  under  the  Supervision 
of  the  Division  of  Vegetable  Physiology  and  Pathology.     Pp.  20,  figs.  14. 

Farmers'  Bulletin  No.  53.     (Reprint. )     August,  1901 10, 000 

Reprint,  December,  1901 35,000 

Plant  Breeding.  By  Willet  M.  Hays,  Professor  of  Agriculture,  University 
of  Minnesota.  Pp.  72,  pis.  6,  figs.  21.  Bulletin  No.  29.  September, 
1901.     Price,  10  cents 5,000 

The  Black  Rot  of  the  Cabbage.  By  Erwin  F.  Smith,  Division  of  Vege- 
table Physiology  and  Pathology.  Pp.  22,  fig.  1.  Farmers'  Bulletin  No. 
68.     (Reprint.)     November,  1901 30,000 

The  Grain  Smuts:  How  They  are  Caused  and  How  to  Prevent  Them.  By 
Walter  T.  Swingle,  Special  Agent,  Division  of  Vegetable  Physiology  and 
Pathology.  Pp.  20,  figs.  8.  Farmers'  Bulletin  No.  75.  (Reprint.) 
November,  1901 25,000 

Potato  Diseases  and  Their  Treatment.  By  B.  T.  Galloway,  Chief  of  the 
Division  of  Vegetable    Physiology  and  Pathology.     Pp.   12,  figs.   4. 

Farmers'  Bulletin  No.  91.     (Reprint. )     December,  1901 40, 000 

Reprint,  February ,  1902 . 30, 000 
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Grape  Diseases  on  the  Pacific  Coast.  By  Newton  B.  Pierce,  Division  of 
Vegetable  Physiology  and  Pathology.  Pp.  15,  figs.  3.  Farmers'  Bulle- 
tin No.  30.     (Reprint.)     January,  1902 : 15,000 

Peach  Growing  for  Market.  By  Erwin  F.  Smith,  Division  of  Vegetable 
Physiology  and  Pathology.  Pp.  24,  figs.  21.  Farmers'  Bulletin  No.  33. 
(Reprint. )     February,  1902 20, 000 

Methods  of  Propagating  the  Orange  and  Other  Citrus  Fruits.  By  Herbert 
J.  Webber,  Assistant,  Division  of  Vegetable  Physiology  and  Pathology, 
U.  S.  Department  of  Agriculture.  Pp.  ii,  471-489,  figs.  13.  (Reprinted 
with  revision  from  the  Yearbook  of  the  Department  of  Agriculture  for 
1896.     (Reprint.)     April,  1902 5,000 

The  Bermuda  Lily  Disease:  A  Preliminary  Report  of  Investigations.  By 
Albert  F.  Woods,  Assistant  Chief,  Division  of  Vegetable  Physiology 
and  Pathology.  Pp.  15,  figs.  4.  Bulletin  No.  14.  (Reprint.)  June, 
1902.     Price,  5  cents 1, 000 

DIVISION    OF   PUBLICATIONS. 

Development  of  the  Trucking  Interests.  By  F.  S.  Earle,  Horticulturist 
and  Mycologist  of  the  Alabama  Experiment  Station.  Pp.  hi,  437-452. 
(Reprint  from  Yearbook  of  Department  of  Agriculture  for  1900. )  July, 
1901 5, 000 

William  Saunders.     By  the  Editor.     Pp.  625-630,  pi.  1.     (Reprint  from 

Yearbook  of  Department  of  Agriculture  for  1900. )     July,  1901 250 

Publications  of  theU.  S.  Department  of  Agriculture  for  sale  by  the  Super- 
intendent of  Documents,  Union  Building.  Washington,  D.  C.  Corrected 
to  August  1.1901.     Pp.40.     (No.  179.)     Eighth  edition.     August,  1901  __     10,000 

Free  Delivery  of  Rural  Mails.  By  Charles  H.  Greathouse,  M.  A.,  Edi- 
torial Clerk,  Division  of  Publications.  Pp.  hi,  513-528,  pis.  4,  figs.  2. 
(Reprint  from  Yearbook  of  IT.  S.  Department  of  Agriculture  for  1900.) 
August,  1901 1, 000 

Suggestions  to  Southern  Farmers.     Prepared  in  the  Division  of  Publica- 
tions.    Pp.48.     Farmers' Bulletin  No.  98.     (Reprint.)     August,  1901..     10.000 
Reprint,  October,  1901 30,  000 

The  Vegetable  Garden.  By  Charles  H.  Greathouse.  A.  M.,  Division  of 
Publications.     Pp.  24.  figs.  8.     Farmers'  Bulletin  No.  94.     (Reprint.) 

October,  1901 30.000 

Reprint,  April,  1902 30.  000 

Practical  Suggestions  for  Farm  Buildings.     By  George  G.  Hill.     Pp.  48, 

figs.  28.     Farmers' Bulletin  No.  126.     (Reprint.)     October.  1901 15,000 

Reprint,  January.  1902 30, 000 

Reprint.  March,  1902 30,000 

Reprint,  May,  1902 30,000 

Organization  of  Department  of  Agriculture.  1901-1902.    By  Geo.  Wm.  Hill. 

Chief  of  Division.     Pp.  20.     Circular  No.  1.     December,  1901 3, 000 

Asparagus  Culture.     By  R.  B.  Handv,  Division  of  Publications.     Pp.  40. 

figs.  17.     Farmers*  Bulletin  No.  61*.     (Reprint. )     December,  1901 20, 000 

Report  of  the  Editor  for  1901.     By  Geo.  Wm.   Hill.     Pp.  hi,  271-324. 

(From  Annual  Reports  Department  of  Agriculture.)     January,  1902. _       1,500 

List  of  Bulletins  and  Circulars  Issued  by  the  U.  S.  Department  of  Agri- 
culture and  Available  for  Free  Distribution.  Corrected  to  January  1 . 
1902.     Pp.  24.     No.  247.     Seventh  edition.     March.  1902 10, 000 

Sheep.  Hogs,  and  Horses  in  the  Pacific  Northwest.  I.  Sheep  Husbandry, 
by  James  Withycombe,  V.  S.,  Director  of  the  Oregon  Experiment  Sta- 
tion; II.  Hog  Raising,  by  Hiram  T.  French,  M.  S.,  Agriculturist  of  the 
Idaho  Experiment  Station;  III.  The  Horse  Industry,  by  S.  B.  Nelson, 
D.  V.  M.,  Professor  of  Veterinary  Science  in  the  Washington  Agricul- 
tural College.  Pp.  28,  figs.  2.  Farmers'  Bulletin  No.  117.  (Reprint.) 
March,  1902 30,000 

Clearing  New  Land.  By  Franklin  Williams,  jr.,  Farmer  and  Horticul- 
turist, Fairfax  County,  Va.     Pp.  24,  figs.   7.     Farmers'  Bulletin  No. 

150.     May,  1902 30,000 

Reprint,  June,  1902 30,000 

Monthly  List  of  Publications.     Pp.4.     June,  1901 58,000 

Monthly  List  of  Publications.     Pp.4.     July,  1901 58,000 

Monthly  List  of  Publications.     Pp.  8.     August,  1901 60, 000 
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Monthly  List  of  Publications.  Pp.  4.  September.  1901 6.2, 000 

Monthly  List  of  Publications.  Pp.  8.  October.  1901 62. 000 

Monthly  List  of  Publications.  Pp.  4.  November,  1901 62. 000 

Monthly  List  of  Publications.  Pp.  4.  December,  1901 62. 000 

Monthly  List  of  Publications.  Pp.  6.  January.  1902 65. 000 

Monthly  List  of  Publications.  Pp.  4.  February.  1902 65. 000 

Monthly  List  of  Publications.  Pp.  4.  March.  1902 ...  65. 000 

Monthly  List  of  Publications.  Pp.  4.  March.  1902,     (Reprint)  2.  500 

Monthly  List  of  Publications.  Pp.  4.  April,  1902 70, 000 

Monthly  List  of  Publications.  Pp.  T.  May,  1902 75, 000 

OFFICE   OF   PUBLIC   ROAD   INQUIRIES. 

Mountain  Roads.  By  James  W.  Abbott.  Special  Agent  in  Office  of  Public 
Road  Inquiries  for  Western  Division.  Pp.  iii.  183-198.  (Reprint  from 
Yearbook  of  Department  of  Agriculture  for  1900. )     July.  1901 3, 000 

Proceedings  of  the  International  Good  Roads  Congress,  held  at  Buffalo. 
N.  Y..  September  16  to  21.  1901.  Pp.  100.  Bulletin  No.  21.  Decem- 
ber. 1901.     Price.  5  cents 10,000 

Reprint.  May.  1902 10,000 

Good  Roads  for  Farmers.  By  Maurice  O.  Eldridge,  Acting  Director. 
Office  of  Public  Road  Inquiries.     Pp.  47.  figs.  49.     Farmers"  Bulletin 

No.  95.     (Reprint.)     December.  1901 ' 40.000 

Reprint.  April,  1902 30,000 

List  of  National.  State,  and  Local  Road  Associations  and  Kindred  Organ- 
izations in  the  United  States.     By  Martin  Dodge,  Director.     Pp.  13. 

Circular  No.  36.     January.  1902 500 

Reprint.  March.  1902 600 

Report  of  the  Office  of  Public  Road  Inquiries  for  1901.     By  Martin  Dodge, 

Director.     Pp.  iii.  235-252.     January.  1902 500 

Reprint,  February.  1902 500 

Earth  Roads.     Bv  Maurice  O.  Eldridge.  Assistant  Director.  Public  Road 

Inquiries.    Pp.  24.  figs.  20.    Farmers' Bulletin  No.  136.    February,  1902-     10.000 

Reprint.  March.  1902 30, 000 

Reprint.  June.  1902 30,000 

Repairs  of  Macadam  Roads.  Bv  E.  G.  Harrison,  C.  E.  Pp.  14.  Circu- 
lar No.  30.     March.  1902 10.000 

Money  Value  of  Good  Roads  to  Farmers.  By  W.  C.  Latta,  Purdue  Uni- 
versity. Lafavette.  Ind.     Pp.  4.     Circular  No.  23.     (Reprint.)     April. 

1902 ._ . 10.000 

Reprint.  June.  1902 5.000 

Earth  Roads:  Hints  on  Their  Construction  and  Repair.  Compiled  by 
Roy  Stone.  Special  Agent  in  Charge  of  Road  Inquiry.  Pp.  20.  figs.  11. 
Bulletin  No.  8.     (Reprint. )     June.  1902,     Price.  5  cents 1.  000 

State  Aid  to  Road  Building  in  New  Jersey.  By  Edward  Burrough.  Chair- 
man of  the  New  Jersey  State  Board  of  Agriculture  and  State  Commis- 
sioner of  Public  Roads.  Pp.  20.  Bulletin  No.  9.  (Reprint.)  June, 
1902 5,000 

Wide  Tires.  Laws  of  Certain  States  Relating  to  Their  Use.  and  Other 
Information.  Compiled  bv  Rov  Stone.  Special  Agent  in  Charge  of  Road 
Inquiry.  Pp.  16.  Bulletin  No.  12,  (Reprint.)  June.  1902.  Price,  5 
cents 5,  000 

Notes  on  the  Employment  of  Convicts  in  Connection  with  Road  Building. 
Compiled  by  Roy  Stone,  Director.  Pp.  21,  pis.  4.  Bulletin  No.  16. 
Revised.     (Reprint. )     June.  1902.     Price.  5  cents 5, 000 

Going  in  Debt  for  Good  Roads.  (Address  delivered  by  Judge  Thayer,  of 
Clinton,  before  the  Iowa  Bankers'  Association  at  their  Annual  Meeting 
in  Council  Bluffs.  May  24.1893.)  Pp.6.  Circular  No.  26.  (Reprint.) 
June.  1902 . 5.  000 

Cost  of  Hauling  Farm  Products  to  Market  or  to  Shipping  Points  in  Euro- 
pean Countries.  By  Roy  Stone,  Director  of  Road  Inquiry.  Pp.  12. 
Circular  No.  27.     June.  1902 1,000 

Office  of  Road  Inquiry.  By  Roy  Stone.  Director  of  Office  of  Road  Inquiry. 
Object-Lesson  Roads.  Bv  Rov  Stone.  Director  of  Office  of  Road  In- 
quiry. Pp.  175-180.  373-382,  pis.  2.  fig.  1.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1897. )     June.  1902 2. 000 
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Road  Building  with  Convict  .Labor  in  the  Southern  States.  By  J.  A. 
Holmes,  Special  Agent  in  Office  of  Public  Road  Inquiries  for  Southern 
Division.  Pp.  319-332.  pis.  5.  (Reprint  from  Yearbook  of  Department 
of  Agriculture  for  1901. )     June,  1902 5. 000 

Government  Cooperation  in  Object-Lesson  Road  Work.  By  Martin 
Dodge.  Director  of  the  Office  of  Public  Road  Inquiries.  Pp.  ii,  409-414. 
pis.  2.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1901.)     June,  1902 .__* 2,000 

BUREAU   OF  SOILS. 

Solution  Studies  of  Salts  Occurring  in  Alkali  Soils.  By  Frank  K.  Cam- 
eron. Lvman  J.  Briggs.  and  Atherton  Seidell.  Pp.  89.  figs.  10.  Bulletin 
No.  18.*  August.  1901.     Price.  5  cents 2.500 

The  World's  Exhibit  of  Leaf  Tobacco  at  the  Paris  Exposition  of  1900. 
By  Marcus  L.  Floyd.  Tobacco  Expert.  Division  of  Soils.  Pp.  ii.  157- 
166.  pis.  2.  (Reprint  from  Yearbook  of  Department  of  Agriculture  for 
1900.)     August,  1901 4,000 

Objects  and  Methods  of  Investigating  Certain  Physical  Properties  of 
Soils.  By  Lyman  J.  Briggs.  Assistant  Chief  and  Physicist.  Division 
of  Soils.  Pp.  ii.  397-410.  pis.  2.  figs.  2.  (Reprint  from  Yearbook  of 
Department  of  Agriculture  for  1900. )     August,  1901 1, 000 

Catalogue  of  the  First  Four  Thousand  Samples  in  the  Soil  Collection  of 
the  Division  of  Soils.  Bv  Milton  Whitney.  Chief  of  Division  of  Soils. 
Pp.  145.  Bulletin  No.  16.  (Reprint.)  September.  1901.  Price.  10 
cents . .   500 

Reclamation  of  Salt  Marsh  Lands.  By  Thos.  H.  Means,  Assistant.  Pp. 
10.     Circular  No.  8.     September,  1901 3,500 

Tobacco  Soils.  By  Milton  Whitney,  Chief  of  Division  of  Soils.  Pp.  23. 
Farmers"  Bulletin  No  83.     (Reprint, )     October.  1901 20,  000 

General  Review  of  the  Work  of  the  Division  of  Soils.  By  Milton  Whit- 
ney. Chief  of  Division.  Pp.  iii,  19-60.  (Reprinted  from  the  Report  on 
Field  Operations  of  the  Division  of  Soils  for  1900.)     November.  1901. ._  500 

Investigations  on  the  Physical  Properties  of  Soils.  By  Lyman  J.  Briggs. 
Pp.  ii.  413-421.  (Reprinted  from  the  Report  on  Field  Operations  of  the 
Division  of  Soils  for  1900. )     November,  1901 .' . . .  500 

Farm  Drainage.  By  C.  G.  Elliott,  C.  E.,  Member  of  the  American 
Society  of  Civil  Engineers.  Peoria,  111.  Pp.  24.  figs.  6.  Farmers' 
Bulletin  No.  40.     (Reprint. )     November.  1901 30. 000 

Methods  of  Curing  Tobacco.  By  Milton  Whitney.  Chief  of  Division  of 
Soils.     Pp.16.     Farmers' Bulletin  No.  60.     Revised  edition.   (Reprint.) 

November.  1901 20.000 

Reprint.  November.  1902 20. 000 

The  Culture  of  Tobacco.  By  Otto  Carl  Butterweck.  Pp.  24.  Farmers' 
Bulletin  No.  82,     (Reprint. )     November.  1901 30, 000 

Alkali  Lands.  By  Milton  Whitney  and  Thomas  H.  Means.  Pp.  23,  fig.  1. 
Farmers*  Bulletin  No.  88.     (Reprint. )     November.  1901 20, 000 

Soil  Survey  from  Raleigh  to  Newbern,  N.  C.  By  William  G.  Smith. 
Pp.  iii.  187-205,  figs.  2.  (Reprinted  from  the  Report  on  Field  Opera- 
tions of  the  Division  of  Soils  for  1 900. )     December.  1901 1 ,  000 

Application  of  the  Theory  of  Solution  to  the  Study  of  Soils.  By  Frank  K. 
Cameron.  Pp.  iii,  423-453.  (Reprinted  from  the  Report  on  Field 
Operations  of  the  Division  of  Soils  for  1900. )     December.  1901 500 

Soil  Survev  Around  Imperial.  Cal.     Bv  Thos.  H.  Means  and  J.  Garnett 

Holmes/   Pp.  20.  figs.  2.     Circular  No.  9.     January,  1902 2.500 

Reprint,  February.  1902 1. 000 

Report  of  the  Chief  of  the  Division  of  Soils  for  1901.  By  Milton  Whit- 
ney. Pp.  iii,  113-140.  (From  Annual  Reports,  Department  of  Agri- 
culture.)    January,  1902 6,000 

Soil  Survey  in  Salt  River  Valley.  Arizona.  By  Thos.  H.  Means.  Pp. 
v,  287-332.  (Reprinted  from  the  Report  on  Field  Operations  of  the 
Division  of  Soils  for  1900.)     March.  1902 1,500 

Growing  Sumatra  Tobacco  Under  Shade  in  the  Connecticut  Valley.  By 
Milton  Whitney.  Pp.  21.  pis.  7,  figs.  2.  Bulletin  No.  20.  April.  1902. 
Price,  10  cents.' -     10.000 
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Instructions  to  Field  Parties  and  Description  of  Soil  Types.     Field  season, 

1902.     Bureau  of  Soils.     Pp.  73.     April,  1902 . 300 

A  Soil  Survey  Around  Lancaster,  Pa.  By  Clarence  W.  Dorsey.  Pp.  iii, 
61-84,  pis.  4.  figs.  2,  map.  (Reprinted  from  the  Report  on  Field  Opera- 
tions of  the  Division  of  Soils  for  1900. )     April.  1902 2, 000 

Soil  Survey.  Montgomery  County,  Ohio.  By  Clarence  W.  Dorsey  and 
George  N.  Coffey.  Pp.  ii.  85-102.  pis.  3,  figs..  4,  map  1.  (Reprinted 
from  the  Report  on  Field  Operations  of  the  Division  of  Soils  for  1900.) 
April,  1902 1,500 

Soil  Survey  of  Cecil  County,  Md.  By  Clarence  W.  Dorsey  and  Jay  A. 
Bonsteel.  Pp.  ii.  103-124,  figs.  6,  map  1.  (Reprinted  from  the  Report 
on  Field  Operations  of  the  Division  of  Soils  for  1900. )     April,  1902 1, 000 

Soil  Survey  of  St.  Mary  County,  Md.  By  Jay  A.  Bonsteel.  Pp.  ii,  125-145, 
figs.  4,  map  1.  (Reprinted  from  the  Report  on  Field  Operations  of  the 
Division  of  Soils  for  1900. )     April,  1902 1 ,  500 

Soil  Survey  of  Calvert  County,  Md.  By  Jay  A.  Bonsteel  and  R.  T.  Avon 
Burke.  Pp.  iii.  147-171,  fig.  1,  map  1.  (Reprinted  from  the  Report  on 
Field  Operations  of  the  Division  of  Soils  for  1900. )     April,  1902 1 ,  500 

Soil  Survey  of  Kent  County.  Md.  By  Jay  A.  Bonsteel.  Pp.  ii,  173-186, 
map.  (Reprinted  from  the  Report  on  Field  Operations  of  the  Division 
of  Soils  for  1900.)     April,  1902 1,500 

Soil  Survey  Around  Santa  Ana,  Cal.  By  J.  G-arnett  Holmes.  Pp.  iii,  385- 
412,  pis.  8,  figs.  2,  maps  2.  (Reprinted  from  the  Report  on  Field  Opera- 
tions of  the  Division  of  Soils  for  1900. )     April,  1902 500 

Capillary  Studies  and  Filtration  of  Clay  from  Soil  Solutions.  By  Lyman 
J.  Briggs  and  Macv  H.  Lapham.  Pp.  40.  figs.  5.  Bulletin  No.  19.  May, 
1902.     Price,  Scents 2,200 

The  Purpose  of  a  Soil  Survey.  By  Milton  Whitney,  Chief  of  the  Bureau 
of  Soils.  Pp  iii,  117-132.  (Reprint  from  Yearbook  of  Department  of 
Agriculture  for  1901. )     May.  1902 100 

Soil  Survey  in  Weber  County,  Utah.  By  Frank  D.  Gardner  and  Charles 
A.  Jensen.  Pp.  iii,  207-247,  pi.  1.  maps  3.  (Reprinted  from  the  Report 
on  Field  Operations  of  the  Division  of  Soils  for  1900. )     May,  1902 500 

Soil  Survey  in  the  Sevier  Valley,  Utah.  By  Frank  D.  Gardner  and 
Charles  A.  Jensen.  Pp.  iv,  243-285,  pis.  7,  figs.  7.  maps  4.  (Reprinted 
from  the  Report  on  Field  Operations  of  the  Division  of  Soils  for  1900.) 

'  May.  1902 500 

Soil  Survey  Around  Fresno,  Cal.  By  Thomas  H.  Means  and  J.  Garnett 
Holmes.  Pp.  iv,  333-384,  pis.  16,  figs.  8,  maps  2.  (Reprinted  from  the 
Report  on  Field  Operations  of  the  Division  of  Soils  for  1900. )    May,  1902_      1, 000 

DIVISION   OF  STATISTICS. 

Statistical  Matter  Relating  to  Principal  Crops  and  Farm  Animals,  Trans- 
portation Rates,  etc. .  in  the  United  States,  1900.     Pp.  753-861.     (Reprint 
from  Yearbook  of  Department  of  Agriculture  for  1900. )     July,  1901.  _  _     10, 000 
Reprint,  September,  1901 1,000 

Rates  of  Charge  for  Transporting  Garden  Truck,  with  Notes  on  the  Growth 
of  the  Industry.  By  Edward  G.  Ward,  Jr.,  Expert  in  Transportation 
Statistics,  and  Edwin  S.  Holmes,  Jr.,  Special  Agent.  Pp.  86,  Bulletin 
No.  21,  miscellaneous  series.     August,  1901.    Price,  5  cents 10,000 

Influence  of  Rye  on  the  Price  of  Wheat.  By  Edward  T.  Peters,  of  the 
Division  of  Statistics.  Pp.  iii,  167-182.  (Reprint  from  the  Yearbook 
of  the  U.  S.  Department  of  Agriculture  for  1901 . )     August,  1901 1 ,  000 

Wheat  Growing  and  General  Agricultural  Conditions  in  the  Pacific  Coast 
Region  of  the  United  States.  By  Edwin  S.  Holmes,  Jr.,  Division  of 
Statistics.    Pp.  44,  maps  4,  pis.  8.     Bulletin  No.  20,  miscellaneous  series. 

September,  1901.     Price,  10  cents 10, 000 

Reprint.  December,  1901 5, 000 

Wages  of  Farm  Labor  in  the  United  States.  Results  of  Eleven  Statistical 
Investigations,  1866-1899.  Prepared  Under  the  Direction  of  the  Statis- 
tician. Pp.  47.  Bulletin  No.  22,  miscellaneous  series.  September,  1901. 
Price,  5  cents 30, 000 

Statistics  on  the  Fruit  Industry  of  California.  By  Edwin  S.  Holmes,  Jr., 
Field  Agent,  Division  of  Statistics.  Pp.  11.  Bulletin  No.  23,  miscella- 
neous series.     December,  1901.     Price,  5  cents : 10, 000 


362 


DEPARTMENTAL    REPORTS. 


Oo"DlGS 

Changes  in  the  Rates  of  Charge  for  Railway  and  Other  Transportation 
Services.  By  H.  T.  Newcomb.  Revised* by  Edward  G.  Ward.  Jr., 
Expert  in  Transportation  Statistics.  Pp.  86.  *  Bulletin  No.  15,  miscella- 
neous series.     Revised  edition.     February,  1902.     Price.  5  cents 20.000 

Report  of  the  Statistician.     By  John  Hyde.     Pp.  341-344.     (Reprinted 

from  Annual  Reports  Department  of  Agriculture  for  1901 . )    March.  1902  300 

Report  of  the  Statistician  for  1900.  By  John  Hyde.  Pp.  293-297.  (Re- 
printed from  Annual  Reports  Department  of  Agriculture  for  1900.) 

April.  1902 300 

The  Future  Demand  for  American  Cotton.  By  J.  L.  Watkins,  Cotton 
Expert.  Division  of  Statistics.  Pp.  ii,  193-206.  (Reprint  from  Year- 
book of  Department  of  Agriculture  for  1901 . )     May.  1902 2.000 

The  Cotton-Seed  Industry.  By  Charles  M.  Daugherty.  of  the  Division  of 
Statistics.     Pp.  ii.  285-298.     (Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1901.)     Mav.  1902 ..  1.000 

Crop  Reporter.     Vol.  3,  No.  3.     Pp.  8.     July.  1901 . . ,     85.  000 

Crop  Reporter.     Vol.  3.  No.  4.     Pp.8.     August,  1901 .     95,000 

Crop  Reporter.    Vol.  3,  No.  5.    Pp.  8.     September.  1901 .-. .  93. 000 

Crop  Reporter.    Vol.  3,  No.  6.     Pp.8.     October,  1901 ...     93.000 

Crop  Reporter.    Vol.  3,  No.  7.     Pp.  8.     November.  1901 94.000 

Crop  Reporter.     Vol.  3,  No.  8.     Pp.  8.     December,  1901. 93, 000 

Crop  Reporter.     Vol.  3,  No.  9.     Pp.  8.     January,  1902 . . .     94.  000 

Crop  Reporter.     Vol.  3,  No.  10.     Pp.  8.     Februarv.  1902  ._  _  94.  000 

Crop  Reporter.     Vol.  3.  No.  11.     Pp.  8.    March.  1902 94. 000 

Crop  Reporter.     Vol.  3.  No.  12.     Pp.  8.     April,  1902 94,000 

Crop  Reporter.     Vol.  4.  No.  1.     Pp.  8.     May.  1902 : .    ...     94. 000 

Crop  Reporter.     Vol.  1,  No.  3.     Pp.  4.     July.  1899  (Rep.) 500 

Crop  Reporter.     Vol.  4,  No.  2,     Pp.  8.     June,  1902 94, 000 

Crop  Reporter.     Vol.  1,  No.  1.     Pp.  4.     May,  1899  (Rep.) 500 

WEATHER   BUREAU. 


Monthly  Weather  Review  (A  summary  by  months  of  weather  conditions 
throughout  the  United  States,  based  upon  reports  of  nearly  3.000  regu- 
lar and  voluntary  observers) .     Quarto  size.     Price  20  cents  each. 

Vol.  XXIX.  No.  4.     April.  1901.     Pp.  145-199.  charts  9 4. 500 

Vol.  XXIX.  No.  5.     May.  1901.     Pp.  201-241.  pis.  4.  charts  10 4. 500 

Vol.  XXIX.  No.  6.     June.  1901.     Pp.  243-289,  pis.  4.  figs.  2.  charts  9  .  _       4.  500 

Vol.  XXIX.  No.  7.     July,  1901.     Pp.  291-339.  pi.  1 .  charts  9 4,  500 

Vol.  XXIX.  No.  8.     August.  1901.     Pp.  341-397.  pis.  3.  charts  8 4, 500 

Vol.  XXIX.  No.  9.     September,  1901.     Pp.  399-445.  charts  10 4, 550 

Vol.  XXIX.  No.  10.     October.  1901.    Pp.  447-487.  pi.  1,  figs.  2.  charts  9_       4, 550 

Vol.  XXIX,  No.  11.     November.  1901.     Pp.  489-533.  charts  13 4. 600 

Vol.  XXIX.  No.  12.     December.  1901.     Pp.  535-589.  charts  10 4.600 

Vol.  XXIX.     Annual  Summary  for  1901.     Pp.  ix.  591-613,  charts  7. . .       4. 600 

Vol.  XXX,  No.  1.     January.  1902.     Pp.  1-59.  charts  10 4.  600 

Vol.  XXX,  No.  2.     February.  1902,     Pp.  61-108.  charts  10 4.  600 

Vol.  XXX.  No.  3.     March.  1902,     Pp.  109-156.  charts  9 4,  600 

Compilation  of  Weather  Forecasts.  By  Alfred  J.  Henry.  Professor  of 
Meteorology.  Weather  Bureau.  Pp.  iii,  107-114.  pis.  3,  fig.  1.  (Reprint 
from  Yearbook  U.  S.  Department  of  Agriculture  for  1900.)     August, 

1901 2,000 

Hot  Waves:  Conditions  Which  Produce  Them  and  Their  Effect  on  Agri- 
culture. By  Alvin  T.  Burrows,  Observer,  Weather  Bureau.  Pp.  iii. 
325-336.  pis.  3.  (Reprint  from  Yearbook  U.  S.  Department  of  Agri- 
culture for  1900.)     August,  1901 2,000 

Special  Report  on  the  Hurricane  of  August  13-16,  1901,  on  the  Louisiana 
and  Mississippi  coasts.  By  Isaac  M.  Cline.  Forecast  Official  in  charge 
of  the  West  Gulf  district  at  New  Orleans.  La.  September.  1901 .  Pp.  6  2, 000 
Weather  Bureau  Exhibit,  Pan-American  Exhibition.  By  D.  T.  Maring, 
Weather  Bureau.  Prepared  under  the  direction  of  Willis  L.  Moore, 
Chief  U.  S.  Weather  Bureau.  Pp.  4,  frontispiece,  pis.  3.  (W.  B.  No. 
248.)     September,  1901 3,000 
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Copies. 
Protection  of  Food  Products  from  Injurious  Temperatures.     By  H.  E. 
Williams,  Chief  Clerk,  Weather  Bureau.     Pp.  26.     Farmers'  Bulletin 

No.  125.     (Reprint.)     September,  1901 15,000 

Reprint,  January,  1902 25, 000 

Instructions  for  Voluntary  Observers.  Prepared  under  the  direction  of 
Willis  L.  Moore,  Chief  of  Weather  Bureau.  Pp.  28,  frontispiece,  figs. 
8.     Second  edition,  comprising  circulars  B  and  C,  Instrument  Division. 

(W.B.  No.  250.)     November,  1901 10,000 

The  Forecaster  and  the  Newspaper.  By  Harvey  Maitland  Watts,  of  the 
Philadelphia  Press.  Read  before  the  Convention  of  Weather  Bureau 
Officials,  Milwaukee,  Wis. ,  August  27-29, 1901.  Pp.  22, maps  6.  Novem- 
ber, 1901 2,000 

Instructions  for  the  Care  and  Management  of  Sunshine  Recorders.  By 
C.  F.  Marvin,  Professor  of  Meteorology.  Prepared  under  the  direction 
of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau.  Pp.  19,  figs.  6.  Cir- 
cular G,  Instrument  Division,  second  edition.  (W.  B.  No.  252.)  De- 
cember, 1901 1,000 

Report  of  the  Chief  of  the  Weather  Bureau.  By  Willis  L.  Moore.  Pp. 
iii,  3-14.  (From  Annual  Reports,  Department  of  Agriculture.)  De- 
cember, 1901 3, 000 

Report  of  the  Chief  of  the  Weather  Bureau  1900-1901.     By  Willis  L. 

Moore,  Chief.     In  two  volumes. .  Vol.  I,  pp.  318.     January,  1901 1, 000 

Meteorological  Chart  of  the  Great  Lakes.  Summary  for  the  season  of 
1901.  By  Alfred  J.  Henry  and  Norman  B.  Conger.  Prepared  under 
direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau.     Pp.  32, 

charts  13.     (W.  B.  No.  258.)     January,  1902 1,500 

Loss  of  Life  in  the  United  States  by  Lightning.  Prepared  under  the 
direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau,  by  Alfred 
J.  Henry,  Professor  of  Meteorology.     Pp.  21,  pis.  4.     Bulletin  No.  30. 

(W.  B.  No.  256.)     February,  1902.     Price  10  cents _...       2,500 

Wind  Velocity  and  Fluctuations  of  Water  Level  on  Lake  Erie.  Prepared 
under  the  direction  of  Willis  L.  Moore,  Chief  U.  S.  Weather  Bureau, 
by  Alfred  J.  Henry,  Professor  of  Meteorology.     Pp.  22,  charts.     ( W.  B. 

No.  262.)     May,  1902.     Price,  50  cents 1,200 

Meteorological  Chart  of  the  Great  Lakes.  No.  1,  1902.  By  Alfred  J. 
Henry  and  Norman  B.  Conger.  Prepared  under  the  direction  of  Wil- 
lis L.  Moore,  Chief  U.  S.  Weather  Bureau.     Pp.  26,  charts  2.     (W.  B. 

No.  264.)     May, 1902 2,500 

Floods  and  Flood  Warnings.  By  H.  C.  Frankenfield,  Forecast  Official, 
Weather  Bureau.  Pp.  ii,  477-486.  (Reprint  from  Yearbook  of  Depart- 
ment of  Agriculture  for  1901.)     May,  1902 200 

The  Chinook  Winds.  By  Alvin  T.  Burrows,  Observer,  Weather  Bureau. 
Pp.  iii,  555-566,  figs.  3.     (Reprint  from  Yearbook  of  Department  of 

Agriculture  for  1901.)     May,  1902 200 

Eclipse  Meteorology  and  Allied  Problems.  Prepared  under  direction  of 
Willis  L.  Moore,  Chief  of  Weather  Bureau,  by  Frank  H.  Bigelow,  M.  A. , 
L.  H.  D.,  Professor  of  Meteorology.     Pp.  166,  charts  43.     (W.  B.  No. 

267.)     June,  1902.     Price,  50  cents 1,500 

Climate  and  Crop  Bulletin  No.  16.     July  2,  1901 4, 350 

Climate  and  Crop  Bulletin  No.  17.     July  9,  1901 4,350 

Climate  and  Crop  Bulletin  No.  18.     July  16,  1901 4, 350 

Climate  and  Crop  Bulletin  No.  19.     July  23,  1901 4, 350 

Climate  and  Crop  Bulletin  No.  20.     July  30,  1901 4, 350 

Climate  and  Crop  Bulletin  No.  21.     August  5,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  22.     August  12,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  23.     August  19,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  24.     August  26,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  25.     September  2,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  26.     September  9,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  27.     September  16,  1901 4, 400 

Climate  and  Crop  Bulletin  No.  28.     September  23,  1901 4, 450 

Climate  and  Crop  Bulletin  No.  29.     September  30,  1901 4, 450 

Climate  and  Crop  Bulletin  No.  30.     October,  1901 4, 500 

Climate  and  Crop  Bulletin  No.  31.     November,  1901 4, 800 

Climate  and  Crop  Bulletin  No.  32.     December,  1901 4, 800 
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10. 

11. 

12. 

13. 

14. 

15. 
December 
December 
December  17,  1901 
December  24.  1901 
December  31.  1901 
January  7. 1902. .. 
January  14. 1902  _ . 
January  21.1902.. 
January  28, 1902.  _ 
February  4.  1902  . 
February  11.  1902 
February  18,  1902 
February  25.  1902 

March  4.  1902 

March  11. 1902..  _ 
March  18.  1902... 


January.  1902  . 
February.  1902 
March.  1902... 
April  14,  1902  . 
April  21.  1902  . 
April  28.  1902  . 
May  5.  1902  .__ 
May  12,  1902  .  _ 
May  19,  1902.. 
May  26,  1902  .  _ 
June  2.  1902. .. 
June  9.  1902... 
June  16,  1902.. 
June  23,  1902. . 
June  30.  1902. . 

3,1901.. 

10.  1901 


Climate  and  Crop  Bulletin  No.  1. 

Climate  and  Crop  Bulletin  No.  2. 

Climate  and  Crop  Bulletin  No.  3. 

Climate  and  Crop  Bulletin  No.  4. 

Climate  and  Crop  Bulletin  No.  5. 

Climate  and  Crop  Bulletin  No.  6. 

Climate  and  Crop  Bulletin  No.  7. 

Climate  and  Crop  Bulletin  No.  8. 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletin  No 

Climate  and  Crop  Bulletm  No 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletm. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin. 

Snow  and  Ice  Bulletin.     March  25.  1902 

Daily  Weather  Map  (showing  weather  conditions  throughout  the  United 
States  and  giying  forecasts  of  probable  changes) : 

July.  1901 

August.  1901 

September.  1901 

October.  1901 - 

Noyember ,  1901 

December.  1901 

January.  1902 

February.  1902 

March.  1902 

April.  1902 

May.  1902 

June.  1902 


Copies. 
4,840 
4. 850 
4,800 
4. 450 
4,  500 
4, 500 
4. 500 
4.  500 
4,  500 
4.  500 
4;  575 
4.  575 
4. 475 
4, 475 
4. 475 
1,800 
1.800 
1,800 
1,720 
1,800 
1.800 
1,800 
li800 
1,823 
1.850 
1,850 


850 
850 
850 
850 
850 


1.850 


43. 250 
44;  150 
45, 175 
44.300 
45. 500 
46. 660 
42.500 
43.200 
43.827 
42, 500 
43. 210 
44.500 
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APPENDIX  B. 

REPORT  IN  DETAIL  OF  PUBLICATIONS  OF  THE  U.  S.  DEPART- 
MENT OF  AGRICULTURE  RECEIVED  AND  DISTRIRUTED  DURING 
THE  FISCAL  YEAR  ENDED  JUNE  30,  1902,  THE  PUBLICATION 
OF  WHICH  IS  PROVIDED  FOR  BY  LAW. 

[Note. — The  publications  of  the  Weather  Bureau  are  not  distributed  from  the 
Division  of  Publications,  but  by  an  official  in  that  Bureau  specially  charged  with 
such  work,  and  directed  by  the  order  of  the  Secretary  of  Agriculture,  dated  March 
29,  1897,  to  report  to  the  chief  of  this  Division.  A  list  of  Weather  Bureau  publi- 
cations is  given  in  separate  tables.] 

Publications  other  than  Fanners'  Bulletins  received  and  distributed  from  July  1, 

1901,  to  June  SO,  1902. 


Publication. 


Received. 


Distrib- 
uted. 


Publications  printed  prior  to  July  1,  1901 

DIVISION  OF  ACCOUNTS  AND   DISBURSEMENTS. 

Report  of  the  Chief  for  1901 

DIVISION  OF  AGROSTOLOGY. 

Bulletin  No.  25 


BUREAU  OF  ANIMAL  INDUSTRY. 

Bulletin  No.  29 

Bulletin  No.  30 

Bulletin  No.  31 

Bulletin  No.  32 

Bulletin  No.  33... 

Bulletin  No.  35 « 

Bulletin  No.  36... 

Bulletin  No.  37 

Bulletin  No.  39 

Bulletin  No.  40 

Bulletin  No.  41.. 

Bulletin  No.  42 

Circular  No.  23  (second  revision) 

Circular  No.  25  (reprint) 

Circular  No.  31  (revised) 

Circular  No.  35 

Circular  No.  36.. 

Circular  No. 37.. 

Report  of  Chief  for  1901. 

Seventeenth  Annual  Report  of  the  Bureau  of  Animal  Industry  for  the 

year  1900.. 

The  Thirteenth  International  Congress,  from  Seventeenth  Annual  Re- 
port of  Bureau  of  Animal  Industry. 

The  Bacillus  of  Tuberculosis,  from  Seventeenth  Annual  Report  of  Bureau 

of  Animal  Industry 

Meat  and  Meat  Products  at  the  Paris  Exposition  of  1900,  from  Seven- 
teenth Annual  Report  of  Bureau  of  Animal  Industry 

The  Free  Distribution  of  Blackleg  Vaccine,  f  rom  Seventeenth  Annual 

Report  of  Bureau  of  Animal  Industry 

Plant  Poisoning  of  Stock  in  Montana,  from  Seventeenth  Annual  Report 

of  Bureau  of  Animal  Industry 

Verminous  Diseases  of  Cattle,  etc.,  from  Seventeenth  Annual  Report  of 

Bureau  of  Animal  Industry  _ 

Cattle  Ticks  of  the  United  States,  from  Seventeenth  Annual  Report  of 

Bureau  of  Animal  Industry 

Market  Milk,  etc.,  from  Seventeenth  Annual  Report  of  Bureau  of  Ani- 
mal Industry 

Dairy  Products  at  the  Paris  Exposition  of  1900 

Senate  Document  No.  168,  Fifty -seventh  Congress,  first  session.  Statistics 
of  Oleomargarine,  Oleo  Oil,  and  Filled  Cheese 


DIVISION   OF  BIOLOGICAL   SURVEY. 


Bulletin  No.  12 . 
Bulletin  No.  13 . 
Bulletin  No.  15 . 
Bulletin  No.  16 . 
Circular  No.  29. 
Circular  No.  32. 
Circular  No.  34. 
Circular  No.  35. 
Circular  No.  36. 


200 


3,000 


27,221 


126 


2,750 


14,400 

12,820 

1,000 

1,000 

10,000 

9,000 

20,000 

16,191 

20,000 

14,260 

2,000 

1,366 

7,000 

2,162 

10,000 

6,430 

2,000 

1,416 

4,000 

4,000 

6,000 

5,918 

2,000 

701 

20,000 

19,465 

1,000 

1,000 

15,000 

17,563 

4,000 

4,500 

5,000 

•  3,059 

3,000 

474 

500 

274 

9,000 

7,721 

300 

300 

300 

300 

1,500 

422 

3,500 

208 

1,000 

256 

2,000 

445 

1,000 

205 

8,000 

7,230 

12,000 

12,000 

500 

500 

1,500 

1,740 

2,000 

977 

5,000 

3,217 

5,000 

4,067 

500 

118 

2,500 

2,700 

2,500 

1,050 

1,000 

1,000 

600 

507 
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Publications  other  than  Farmers'  Bulletins  received  and  distributed  from  July  1, 
1901,  to  June  30,  1902— Continued. 


Publication. 
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bookl899 

No.  192.  Rabies,  etc.,  from  Yearbook  1900 

No.  194.  The  Food  of  Nestling  Birds,  from  Yearbook  1900 :. 

No.  195.  Successful  Wheat  Growing  in  the  Semiarid  District,  from  Year- 
book 1900 

No.  196.  Smvrna  Fig  Culture  in  the  United  States,  from  Yearbook  1900. . 

No.  197.  How  Birds  Affect  the  Orchard,  from  Yearbook  1900 

No.  199.  Dairy  Products  at  Paris  Exposition  of  1900,  from  Yearbook  1900 
No.  200.  Statistical  Matter  Relating  to  Principal  Crops  and  Farm  Ani- 
mals, from  Yearbook  1900 

No.  201.  Practical  Irrigation,  from  Yearbook  1900 

No.  202.  Amplification  of  Weather  Forecasts,  from  Yearbook  1900 

No.  203.  Commercial  Plant  Introduction,  from  Yearbook  1900 

No.  204.  The  Selection  of  Materials  for  Macadam  Roads,  from  Yearbook 
1900 

No.  205."  Hot  Waves," "etc.", "from" Yearbook  1900 

No.  206.  Some  Poisonous  Plants  of  the  Northern  Stock  Ranges,  from 

Yearbook  1900 

No.  207.  The  Scale  Insect  and  Mite  Enemies  of  Citrus  Trees,  from  Year- 
book 1900 

No.  208.  Fungous  Diseases  of  Forest  Trees,  from  Yearbook  1900 

No.  209.  Influence  of  Rye  on  the  Price  of  Wheat,  from  Yearbook  1900. ... 

No.  210.  Mountain  Roads,  from  Yearbook  1900 

No.  211.  The  World's  Exhibit  of  Leaf  Tobacco  at  the  Paris  Exposition. 

from  Yearbook  1900 

No.  212.  Forest  Extension  in  the  Middle  West,  from  Yearbook  1900 


2,000 

1.429 

1,000 

922 

500 

453 

500 

419 

500 

247 

500 

500 

.500 

457 

500 

455 

20,000 

20,000 

15,000 

13,378 

10,000 

7,649 

30,000 

28,824 

10,000 

5,226 

300 

300 

300 

300 

500 

500 

87.000 

86.800 

97,500 

97.300 

97,000 

96,900 

93.000 

92,600 

94.000 

93.650 

95.000 

94.800 

94,000 

94,00) 

94,000 

94,000 

96.000 

95.  750 

98,500 

98,000 

98.500 

98,300 

98,000 

97,000 

1,000 

54 

2.000 

1,144 

5,000 

2.324 

20,000 

4,800 

5,000 

345 

2,000 

550 

500 

500 

1,000 

300 

5,000 

4,010 

5,000 

1,770 

1,000 

558 

5,000 

1.585 

1,000 

616 

11.000 

9,865 

3,000 

1.851 

2,000 

325 

5,000 

410 

3,000 

3.000 

2,000 

2,000 

3,000 

1,615 

1,000 

637 

5,000 

1,017 

1.000 

736 

3,000 

3,000 

4,000 

2,018 

25,000 

20,520 
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Publications  other  than  Farmers'  Bulletins  received  and  distributed  from  July  1, 
1901,  to  June  30,  1902— Continued. 


Publication. 


Received. 


Distrib- 
uted. 


extracts  from  yearbooks— continued. 

No.  213.  The  Value  of  Potatoes  as  Food,  from  Yearbook  1900 

No.  214.  Practical  Forestry  in  the  Southern  Appalachians,  from.  Year- 
book 1900 

No.  215.  Commercial  Pear  Culture,  from  Yearbook  1S00 

No.  216.  Objects  and  Methods  of  Investigating  Certain  Physical  Proper- 
ties of  Soils,  from  Yearbook  1900 

No.  217.  Developing  of  the  Trucking  Interests,  from  Yearbook  1900.  _ 

No.  218.  The  Date  Palm  and  Its  Culture,  from  Yearbook  1900 

No.  219.  Free  Delivery  of  Rural  Mails,  from  Yearbook  1900 

No.  220.  Testing  Commercial  Varieties  of  Vegetables,  from  Yearbook  1900 
No.  221.  The  Use  and  Abuse  of  Food  Preservatives,  from  Yearbook  1900. 
No.  222.  The  Influence  of  Refrigeration  on  the  Fruit  Industry,  from  Year- 
book 1900 

No.  223.  Our  Native  Pasture  Plants,  from  Yearbook  1900 

No.  224.  William  Saunders,  from  Yearbook  1900 

No.  225.  The  Relation  of  Nutrition  to  the  Health  of  Plants,  from  Year- 
book 1901  

No.  226.  Mohair  and  Mohair  Manufactures,  from  Yearbook  1901 

No.  228.  Some  Typical  Reservoirs  in  the  Rocky  Mountain  States,  from 

Yearbook  1901 

No.  230.  Commercial  Apple  Orcharding,  from  Yearbook  1901 

No.  231.  The  Tuberculin  Test  for  Tuberculosis,  from  Yearbook  1901 

No.  232.  The  Purpose  of  a  Soil  Survey,  from  Yearbook  1901 

No.  233.  Some  Problems  of  the  Rural  Common  School,  from  Yearbook 

1901 

No.  234.  The  Future  Demand  for  American  Cotton,  from  Yearbook  1901 . 
No.  235.  Insects  as  Carriers  and  Spreaders  of  Diseases,  from  Yearbook 

1901 

No.  236.  The  Timber  Resources  of  Nebraska,  from  Yearbook  1901 

No.  237.  Progress  in  Plant  and  Animal  Breeding,  from  Yearbook  1901 

No.  238.  Agricultural  Seeds:    Where  Grown  and  How  Handled,  from 

Yearbook  1901... 

No.  239.  The  Cotton-Seed  Industry,  from  Yearbook  1901 

No.  240.  Road  Building  with  Convict  Labor  in  the  Southern  States,  from 

Yearbook  1901 

No.  241.  Grazing  in  the  Forest  Reserves,  from  Yearbook  1901 

No.  242.  Agriculture  in  the  Tropical  Islands  of  the  United  States,  from 

Yearbook  1901 

No.  243.  The  Present  Status  of  the  Mexican  Cotton-Boll  Weevil,  from 

Yearbook  1901 

No.  244.  Dietaries  in  Public  Institutions,  from  Yearbook  1901 

No.  245.  Government  Cooperation  in  Object-Lesson  Road  Work,  from 

Yearbook  1901 ____■_ 

No.  246.  The  Home  Fruit  Gardens,  from  Yearbook  1901 

No.  247.  Two  Vanishing   Game  Birds:    The  Woodcock  and  the  Wood 

Duck,  from  Yearbook  1901 

No.  248.  Experimental  Work  with  Fungous  Diseases  of  Grasshoppers, 

from  Yearbook  1901 ; 

No.  250.  Floods  and  Flood  Warnings,  from  Yearbook  1901 

No.  252.  Agricultural  Investigations  in  the  Island  Possessions  of  the 

United  States,  from  Yearbook  1901 

No.  255.  The  Chinook  Winds,  from  Yearbook  1901 

No.  257.  Influence  of   Environment  on   the   Chemical    Composition  of 
Plants,  from  Yearbook  1901 


3,000 


515 


10,000 
5,000 

9,374 
756 

1,000 
5,000 
3,000 
1,000 
2,000 
3,000 

1,000 
350 
750 
390 
239 
547 

4,000 

2,000 

250 

950 
525 
250 

1,000 
100 

100 

75 

600 
2,000 
1,000 

200 

600 
103 
250 
142 

3,000 
2,000 

175 
315 

700 
5,000 
1,000 

300 
103 

104 

500 

1,000 

250 

5,000 
5,000 

200 
218 

700 

103 

700 
3,000 

100 
100 

2,000 
3,000 

300 
16 

8,000 

2,511 

700 
200 

100 
100 

1,500 

200 

230 
100 

1,000 

238 

3,138,828 

2,714,661 
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Farmers'  Bulletins  printed,  and  Congressional  and  miscellaneous  distribution,  for 

the  fiscal  year  1901-1902. 


No.  of 
bulle- 
tin. 


Title  of  bulletin. 


Leguminous  Plants 

Peach  Yellows  and  Peach  Rosette 

"Washed  Soils:  How  to  Prevent  and  Reclaim  Them 

Barnyard  Manure 

The  Feeding  of  Farm  Animals. 

Foods:  Nutritive  Value  and  Cost 

Hog  Cholera  and  Swine  Plague 

Peanuts:  Culture  and  Uses 

Sweet  Potatoes :  Culture  and  Uses 

Flax  for  Seed  and  Fiber 

Weeds:  And  How  to  Kill  Them 

Souring  and  Other  Changes  in  Milk 

Grape  Diseases  on  the  Pacific  Coast 

Alfalfa  and  Lucern 

Silos  and  Silage 

Peach  Growing  for  Market 

Meats:  Composition  and  Cooking 

Potato  Culture. 

Cotton  Seed  and  Its  Products 

Kafir  Corn:  Culture  and  Uses 

Spraying  for  Fruit  Diseases 

Onion  Culture 

Farm  Drainage 

Fowls:  Care  and  Feeding 

Facts  About  Milk 

Sewage  Disposal  on  the  Farm 

Commercial  Fertilizers. 

Insects  In j urious  to  Stored  Grain 

Irrigation  in  Humid  Climates 

Insects  Affecting  the  Cotton  Plant 

The  Manuring  of  Cotton 

Sheep  Feeding 

Sorghum  as  a  Forage  Crop. 

Standard  Varieties  of  Chickens 

The  Sugar  Beet 

How  to  Grow  Mushrooms 

Some  Common  Birds 

The  Dairy  Herd 

Experiment  Station  Work— I 

Butter  Making  on  the  Farm 

The  Soy  Bean  as  a  Forage  Crop 

Bee  Keeping 

Methods  of  Curing  Tobacco 

Asparagus  Culture 

Marketing  Farm  Produce 

Care  of  Milk  on  the  Farm 

Ducks  and  Geese 

Experiment  Station  Work— II 

Meadows  and  Pastures 

Forestry  for  Farmers  - 

The  Black  Rot  of  the  Cabbage 

Experiment  Station  Work— III 

Insect  Enemies  of  the  Grape 

Essentials  in  Beef  Production. 

Cattle  Ranges  of  the  Southwest 

Experiment  Station  Work— IV 

Milk  as  Food 

The  Grain  Smuts 

Tomato  Growing 

The  Liming  of  Soils 

Experiment  Station  Work— V 

Experiment  Station  Work— VI 

The  Peach  Twig  Borer 

Corn  Culture  in  the  South 

The  Culture  of  Tobacco 

Tobacco  Soils 

Experiment  Station  Work— VII 

Fish  as  Food 

Thirty  Poisonous  Plants 

Experiment  Station  Work— VIII 

Alkali  Lands 

Cowpeas... 

The  Manufacture  of  Sorghum  Sirup 

Potato  Diseases  and  Treatment 

Experiment  Station  Work — IX 

Sugar  as  Food 

The  Vegetable  Garden 

Good  Roads  for  Farmers 

Raising  Sheep  for  Mutton 


T  t  i  Distrib- 

uter       utedto 
received.     ^ggj8* 


,000 


L,  375 


81,000 

30,  .550 


20,500 
47,330 
20,625 
15,000 
60,677 
34,100 
20,200 
46,000 
76,000 
20,900 
40,000 
65,000 
20,300 
30,495 
79,500 
49,890 
30,800 
40,510 
40,000 
20,000 
30,116 
£5,935 

101,550 
39,775 

140,260 
20,302 
45,650 
64,750 
77,000 
40,0C0 
65,800 
40,400 
70,000 
41,000 
20,260 
50,000 
64,700 
79,830 
44,900 
51,100 
5,000 
30,510 
25,000 
30,000 
30,300 
40,815 
40,866 
40, 720 
25,000 
55,200 
25,000 
85,900 
30,500 
15,000 
51,400 
31,200 
20,000 
60,300 
41,100 
20,000 
40,700 
20,200 
60,900 


70,000 

41,350 

35,700 
60,651 
70,730 
80,100 


17,952 

8,897 

1,841 
44,138 
57,567 

8,873 
66,919 
24,183 

2,732 

8,339 
35,819 
29,750 

4,435 
38,480 
24,509 
27,795 
25,931 
69,457 
18,438 
18,963 
35,777 
30,394 
25,542 
65,846 
39,277 

9,079 
35,918 
26,362 

5,140 
22,032 
28,719 
56,288 
31,155 
112,806 
42,980 
16,796 
35,807 
68,823 
23,348 
60,983 
30,333 
34,530 
23,607 
28,908 
38,036 
50,526 
61,558 
18,679 
42,120 

9,864 
15,862 
20,149 
12,053 
44,028 

8,572 
18, 112 
31,055 
29,828 
51,348 
15,046 
17,207 
14,299 
18,029 
41,118 
28,706 
17,406 
17.031 
19,517 
21,346 
17,099 

5,672 
61,451 

5,069 
71,742 
19,984 
12, 126 
63,872 
80,622 
64,4&3 


Miscella- 
neous dis- 
tribution. 


9,000 
1,135 
1,647 

11,  .350 

13,060 
5, 183 

13, 175 
7,873 
2,908 
3,423 

11,579 
7,660 
3,971 

10,611 
8,805 
8,842 
8,5')9 

15,974 
4,602 
7,777 

10,882 

12,889 
7,197 

17,823 
9,333 
5,523 
8,363 
6,028 
4,643 
3,290 
3,461 
8,242 
7,733 

18,204 
6,428 
7,308 

10,268 

10,315 
6,762 

10,176 
7,098 

10,343 
4,917 
8,329 
8,806 

12,475 

11,726 
6,271 
8,301 
6,202 
5,854 
5,908 
6,5-58 
5,959 
4,352 
5,835 
8,625 
6,510 

14,696 

6,428 

5,8a3 
6,665 
5,628 
5, 505 
5,349 
5,979 
7,207 
9,280 
6,011 
3,677 
10,538 


10,254 
6,663 

15,207 
8,807 
7,052 
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Farmers'  Bulletins  printed,  and  Congressional  and  miscellaneous  distribution,  for 
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No.  of 
bulle- 
tin. 


97 


100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

126 
127 
128 
129 
130 
131 

132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 


Title  of  bulletin. 


Experiment  Station  Work— X - 

Suggestions  to  Southern  Farmers 

Insect  Enemies  of  Shade  Trees 

Hog  Raising  in  the  South 

Millets 

Southern  Forage  Plants - 

Experiment  Station  Work— XI 

Notes  on  Frost 

Experiment  Station  Work— XII 

Breeds  of  Dairy  Cattle 

Experiment  Station  Work— XIII 

Saltbushes 

Farmers'  Reading  Courses 

Rice  Culture  in  the  United  States 

Farmers'  Interest  in  Good  Seed 

Bread  and  Bread  Making 

The  Apple  and  How  to  Grow  It 

Experiment  Station  Work— XIV 

Hop  Culture  in  California 

Irrigation  in  Fruit  Growing 

Sheep,  Hogs,  and  Horses  in  the  Northwest 

Grape  Growing  in  the  South 

Experiment  Station  Work— XV  - 

Insects  Affecting  Tobacco 

Beans,  Peas,  and  Other  Legumes  as  Fcod 

Experiment  Station  Work— XVI -  - 

Red  Clover  Seed:  Information  for  Purchasers 

Experiment  Station  Work— XVII 

Protection  of  Food  Products  from  Injurious  Tempera- 
tures   

Practical  Suggestions  for  Farm  Buildings 

Important  Insecticides 

Eggs  and  Their  Uses  as  Food 

Sweet  Potatoes 

The  Mexican  Cotton  Boll  Weevil.. 

Household  Test  for  Detection  of  Oleomargarine  and 

Renovated  Butter 

Insect  Enemies  of  Growing  Wheat 

Experiment  Station  Work— XVIII 

Tree  Planting  in  Rural  School  Grounds 

Sorghum  Sirup  Manufacture 

Earth  Roads 

The  Angora  Goat 

Irrigation  in  Field  and  Garden 

Emmer:  A  Grain  for  the  Semiarid  Regions 

Pineapple  Growing 

Poultry  Raising  on  1  he  Farm 

The  Nutritive  and  Economical  Value  of  Food 

The  Conformation  of  Beef  and  Dairy  Cattle 

Experiment  Station  Work— XIX 

Carbon  Bisulphid  as  an  Insecticide 

Insecticides  and  Fungicides 

Winter  Forage  Crops  for  the  South 

Celery  Culture 

Experiment  Station  Work— XX 

Clearing  New  Land 

Dairying  in  the  South 

Scabies  in  Cattle 

Orchard  Enemies  in  the  Pacific  Northwest 

The  Fruit  Garden  Preparation  and  Care 

How  Insects  Affect  Health  in  Rural  Districts 


Total 
number 
received. 


41,471 
41,932 
24,900 
62,660 
46, 175 
40,982 
41,500 


34,800 

60,  (MX) 
46,000 

59,689 
40,900 

20.700 
75,000 
65,550 
70,575 
35,300 
20,050 
19,1)00 
30,000 


30,000 
30,412 
20,000 
20,000 
59,600 
36,000 

41,800 
104,880 
60,270 
65,885 
55,760 
20,400 

45,450 
75,397 
70,100 
94,430 
69.895 
71,814 
70,000 
57,300 
50,000 
30,000 
145,500 
70,000 
50,000 
60,300 
50,400 
51,600 
45,000 
45,300 
60,000 
60,000 
30,000 
35,000 
30,000 
30,000 
30,000 


6,199,426 


Distrib- 
uted to 
Congress- 
men. 


12,987 
31,453 
24,811 
49,183 
20,474 
33,591 
14, 413 
12,563 
15,232 
84,037 
22,765 

4,744 
46,396 

9,857 
53,886 
53,342 
61,784 
18,294 

3,716 
16,518 
47,553 
23,998 
19,631 
16,463 
39,577 
21,020 
32,338 
33,623 

25,563 
95,553 
54,630 
54,205 
56,801 
14,129 

44,967 
50,484 
32, 155 
49, 199 
34, 936 
54, 167 
43,380 
21,801 
10, 181 
4,863 
90,687 
31, 664 
34,385 
31,309 
5,325 
13,732 
20,480 
19,622 
23,812 
12,419 
5,451 
8,279 
3,567 
17, 891 
10, 207 


120 


Miscella- 
neous dis- 
tribution. 


5,896 
9,446 
6,186 
6,838 
6,086 
8,913 
10,576 
6,281 
5,823 
12,056 
10,369 
4,985 
7,642 
3,785 
6,079 
10,575 
22,863 
7,049 
2,489 
6,205 
7,922 
5,433 
7,114 
4,160 
7,827 
6,412 
8,108 
7,021 

5,554 
15,059 
11,159 
11,418 
11,021 

6,495 

10,351 

10,300 

16,803 

33,668 

14,043 

17,647 

18,540 

12,838 

9,289 

6,341 

40,512 

23,225 

12,440 

24,494 

14,895 

14,666 

5,608 

23,743 

14,709 

4,143 

2,072 

2,141 

2,089 

2,267 

2,789 


1,240,884 
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Publication*   received  and  distributed  by  the  Weather  Bureau  during  the  year 
ended.  June  30,  1902^  by  quarters. 

N umber  and  title  of  publication.  Number 

^  or  copies. 


QUARTER   E>T>ED    SEPTEMBER   30,  1901. 

Received. 

No. 246.  Monthly  Weather  Review  for  May.  1901 4.500 

No. 247.  Monthly  Weather  Review  for  June.  1901 4,500 

M  o .  348 .  Weather  Bureau  Exhibit .  Pan-American  Exposition 3. 000 

No.  249.  Monthly  Weather  Review  for  July.  1901 4,500 

Special  Report  on  the  Hurrricane  of  August  13-16.  1901,  on  the  Louisiana  and  Missis- 

_  -:-  rj  ;  Coasts 2,000 

Bound  Washingtc  n  Dally  Weather  Maps  from  July  1. 1899.  to  December  31. 1899 11 

Bound  Monthly  Weather  Reviews, January,  1900, to  December.  1900 200 

Washington  Daily  Weather  Maps . 132.575 

Climate  and  Crop  Bulletin 57,508 

Distributed. 

Report  of  Chief  of  Weather  Bureau.  1891-92 .  3 

Report  of  Chief  of  Weather  Bureau,  1898 .  3 

Report  of  Chief  of  Weather  Bureau.  1894 .  4 

Re]     rt  of  Chief  of  Weather  Bureau,  1895-96 : 3 

Re]    i  -  of  Chief  of  Weather  Bureau,  1896-97 3 

rt  of  Chief  of  Weather  Bureau,  1897-98 .  3 

Re]    rt    fChief    t  Weather  Bureau,  1898-99 4 

Report  of  Chief  of  Weather  Bureau.  1899-1900,  Vol  I 6 

Re     rt    _  Chief  of  Weather  Bureau,  1899-1900,  VoLU 5 

Separates  from  Report  of  Chief  of  Weather  Bureau,  1891-92 9 

fees  from  Report  of  Chief  of  Weather  Bureau.  1894 4 

Separates  from  Report  of  Chief  of  "Weather  Bureau.  1895-96 5 

Separates  from  R-".    rt     :     hief  of  Weather  Bureau,  1896-97 17 

Separates  from  Report  of  I  hief    :  _T~  eather  Bureau.  1897-96 18 

Separatee  fr  m  Report  of  Chief  of  Weather  Bureau,  1898-99 10 

Separates  from  Report  of  Chief    t  Weather  Bureau.  1899-1900 39 

Weather  Bureau  Bulletin.  Xo.il.  Part  ILT 2 

Weather  Bureau  Bulletin.  No.22.__ 5 

ther  Bureau  Bulletin,  M    .23 8 

Weather  Bureau  Bulletin.  IN  o.  25 16 

Weather  Bureau  Bulletin.  No.  26 .53 

Weather  Bureau  Bulletin,  No.  28 2 

We   ther  Bureau  Bulletin.  A 1 

her  Bureau  Bulletin.  C 4 

Weather  Bureau  Bulletin.  D 16 

Weather  Bureau  Bulletin.  E 3 

Weather  Bureau  Bulletin.  F 2 

sr  Bureau  Bulletin.  G- 4 

Weather  Bureau  Bulletin.  H 5 
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REPORT  OF  THE  CHIEF  OF  THE  SECTION  OF  FOREIGN  MARKETS. 


U.  S.  Department  of  Agriculture, 

Division  of  Foreign  Markets, 
Washington,  D.  C,  September  1,  1902. 
Sir:  I  have  the  honor  to  submit  herewith  the  report  of  the  Section 
of  Foreign  Markets  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

Frank  H.  Hitchcock, 

Chief. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

During  the  past  year  the  office  force  of  the  Section  of  Foreign  Mar- 
kets, although  somewhat  larger  than  in  the  year  preceding,  was  taxed 
to  its  utmost  to  meet  the  various  demands  for  information  regarding 
our  agricultural  export  trade.  The  correspondence  of  the  office  was 
greater  than  ever  before,  indicating  a  more  general  appreciation  of 
the  importance  of  wider  foreign  markets  in  which  to  sell  the  surplus 
produce  of  American  farms. 

TRADE   RELATIONS   WITH   CUBA. 

As  a  result  of  the  active  discussion  that  occurred  during  the  last 
session  of  Congress  in  reference  to  a  plan  for  commercial  reciprocity 
with  Cuba,  the  office  received  many  requests  for  information  relative 
to  our  commerce  with  that  island  and  particularly  regarding  importa- 
tions of  Cuban  sugar.  Considerable  time  was  accordingly  devoted  to 
a  study  of  the  sugar  import  trade,  special  attention  being  given  to 
the  matter  of  price  and  to  the  several  factors  affecting  price,  includ- 
ing the  costs  incident  to  transportation.  Much  statistical  information 
was  compiled  in  response  to  inquiries  on  this  subject. 

Some  of  the  sugar-trade  statistics  prepared  by  the  office  were  pub- 
lished in  the  last  report a  of  t1  e  Department's  special  agent  having 
charge  of  investigations  regarding  the  beet-sugar  industry  of  the 
United  States. 

At  the  request  of  the  Senate  Committee  on  Relations  with  Cuba  the 
chief  of  the  Section  appeared  before  that  committee  as  a  witness  on 
the  subject  of  our  import  trade  in  sugar. 

THE    BRITISH   MARKET. 

During  the  year  a  further  special  inquiry  was  begun  as  regards  the 
condition  of  our  agricultural  export  trade  with  the  United  Kingdom, 
where  we  find  our  principal  foreign  market.  The  increasing  competi- 
tion we  are  obliged  to  meet  in  that  market,  particularly  on  the  part 
of  some  of  the  British  colonial  dependencies,  makes  it  important  to 

« Report  No.  72,  '"Progress  of  the  beet-sugar  industry  in  the  United  States  in 
1901."  by  Charles  F.  Saylor. 
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keep  a  careful  watch  for  any  change  in  conditions  that  may  affect  the 
sale  there  of  American  products.  Within  the  past  few  years  the 
countries  that  are  our  most  active  competitors  in  the  British  market, 
and  especially  Australasia  and  Canada,  have  taken  additional  meas- 
ures to  develop  their  agricultural  export  trade,  and  with  such  success 
as  to  render  their  competition  a  more  serious  matter  than  ever  before. 

AGENT   STUDYING  BRITISH   IMPORTS. 

In  view  of  this  growing  competition  the  office  has  sent  an  agent  to 
the  United  Kingdom  to  investigate  at  close  range  the  present  trade 
situation  there,  and  especially  the  relative  status  in  that  market  of 
exports  received  from  the  United  States  and  from  competing  r-ountries. 
The  facts  brought  out  by  these  investigations  will  be  published  in 
special  reports.  It  is  hoped  that  much  timely  information  will  thus 
be  made  available  regarding  the  steps  our  competitors  are  taking  to 
secure  a  larger  share  of  the  British  trade  and  that  suggestions  will  be 
offered  of  decided  helpfulness  to  American  exporters  in  meeting  such 
competition. 

IMPORTANCE  OF  AGENTS  ABROAD. 

As  the  competitive  struggle  for  foreign  business  increases  it  becomes 
necessary  to  regard  more  carefully  the  special  requirements  of  the 
markets  sought  and  to  give  closer  attention  to  the  details  of  trade 
methods.  It  is  believed  that  properly  qualified  agents  stationed 
abroad  can  render  valuable  service  in  supplying  information  needed 
along  these  lines. 

Not  only  should  there  be  expert  agents  in  the  leading  countries  of 
importation  to  study  and  report  upon  the  condition  of  the  markets 
there  and  the  opportunities  they  afford  for  trade  extension,  but  it  is 
likewise  desirable  to  have  competent  representatives  of  the  Depart- 
ment in  the  principal  exporting  countries  for  the  purpose  of  procuring 
exact  information  as  to  the  methods  employed  by  our  competitors  in 
preparing  £>roduce  for  shipment  and  also  regarding  the  measures  they 
take  to  preserve  that  produce  in  good  condition  during  transit  from 
place  of  origin  to  final  destination. 

The  leading  agricultural  countries  with  which  we  are  obliged  to 
compete  are  adopting  this  plan.  They  are  sending  their  agents  not 
only  to  the  principal  importing  countries  for  the  purpose  of  keeping 
in  touch  with  the  changing  conditions  of  foreign  markets,  but  also  to 
the  foremost  exporting  countries  in  order  that  they  may  profit  by 
having  knowledge  of  the  latest  and  best  export  methods  used  by  their 
competitors.  The  United  States  would  undoubtedly  find  a  similar 
policy  of  decided  advantage. 

In  this  connection  it  should  be  stated  that  the  special  agent  the 
Department  recently  sent  to  Argentina  for  the  purpose  primarily  of 
investigating  the  cattle  industry  there  has  incidentally  rendered  this 
office  considerable  service  by  securing  information  regarding  Argen- 
tine export  methods. 

All  possible  steps  will  be  taken  by  the  office  to  extend  its  facilities 
for  conducting  investigations  of  this  character  in  order  that  informa- 
tion obtainable  only  by  personal  inquiry  abroad  may  be  placed  at  the 
disposal  of  our  exporters.  It  is  doubtful  if  the  means  provided  for 
carrying  on  the  work  of  this  office  can  be  more  profitably  utilized 
than  in  the  quest  for  such  information. 
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TRADE   IN   FORESTRY   PRODUCTS. 

The  more  active  interest  recently  aroused  in  the  question  of  for- 
estry in  the  United  States  has  created  a  larger  demand  for  statistical 
information  regarding  our  commerce  in  forestry  products.  To  meet 
this  demand  the  office  devoted  considerable  time  during  the  year  to 
the  preparation  of  statistics  on  the  subject.  The  publications  hith- 
erto issued  by  the  office  with  reference  to  our  agricultural  trade  have 
not  included  products  of  the  forest.  In  view  of  the  inquiries  received, 
however,  it  will  hereafter  be  the  plan  of  the  office  to  publish  also 
from  time  to  time  reports  on  this  branch  of  our  foreign  trade. 

EXPORTS  OF  FOREST  PRODUCTS. 

During  the  past  fiscal  j^ear  the  United  States  exported  nearly 
$50,000,000  worth  of  forest  products.  Lumber  in  its  various  forms, 
not  including  heavy  timber,  comprised  the  principal  item,  the  ship- 
ments under  this  head  having  a  value  of  about  $26,000,000.  The 
exports  of  heavy  timber,  sawed,  hewn,  or  in  logs,  were  valued  at 
about  $10,000,000.  Wood  pulp  and  the  minor  products  of  the  forest 
together  formed  an  item  of  about  $13,000,000. 

Europe  furnishes  the  principal  foreign  markets  for  American  lum- 
ber. The  United  Kingdom  is  decidedly  the  largest  purchaser,  but 
important  sales  are  also  made  each  year  to  France  and  to  Germany. 
The  shipments  of  lumber,  including  timber,  sent  from  the  United 
States  to  the  British  market  in  1902  had  a  value  of  fully  $10,000,000. 
Our  exports  to  France  during  that  year,  and  likewise  our  exports  to 
Germany,  were  valued  at  over  $2,000,000. 

The  United  States  annually  supplies  large  quantities  of  lumber  to 
the  neighboring  countries  of  Canada  and  Mexico.  During  the  past 
year  Canada  made  purchases  to  the  value  of  over  $3,000,000  and  Mex- 
ico to  the  value  of  over  $2,000,000. 

A  promising  market  is  being  developed  on  the  island  of  Cuba,  where 
in  1902  consignments  worth  over  $1,000,000  were  received  from  the 
United  States. 

Our  lumber  is  also  purchased  in  considerable  quantities  by  some  of 
the  South  American  countries,  and  particularly  by  Argentina,  the 
shipments  to  the  latter  destination  during  the  past  year  having  a 
value  of  over  $1,000,000. 

Africa  is  another  continent  with  which  we  are  establishing  a  grow- 
ing export  business  in  lumber.  Our  consignments  to  Africa  during 
1902  were  worth  nearly"  $1,000,000.  They  went  chiefly  to  British 
South  Africa. 

British  Australasia  has  become  a  considerable  purchaser  of  United 
States  lumber,  affording  one  of  the  most  promising  markets  for  our 
Pacific  coast  region.  The  shipments  sent  to  Australasia  during  the 
past  year  were  valued  at  over  $1,000,000. 

Important  foreign  markets  for  the  great  timber  districts  of  the 
Pacific  slope  will  undoubtedly  be  developed  also  in  the  Orient. 
American  lumber  is  already  being  marketed  quite  extensively  in  that 
quarter  of  the  world.  During  the  last  few  years  a  considerable  export 
business  in  lumber  has  been  established  with  the  Philippine  Islands, 
where  in  1902  shipments  valued  at  $246,000  found  a  market.  It  is 
probable  that  this  trade  will  be  largely  extended. 
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IMPORTS  OF  FOREST  PRODUCTS. 

Notwithstanding  the  immense  timber  areas  of  the  United  States,  a 
larger  sum  is  annually  expended  in  the  importation  of  forest  products 
than  is  received  in  payment  for  such  products  exported.  This  is 
because  of  our  extensive  requirements  as  regards  certain  articles 
yielded  only  by  the  forests  of  the  Tropics.  Our  imports  of  forest 
products  during  1902  were  valued  at  about  $60,000,000.  With  the 
exception  of  about  $13,000,000  worth  of  lumber,  most  of  which  was 
supplied  by  Canada,  these  imports  consisted  chiefly  of  articles  that 
are  derived  from  tropical  countries  and  can  not  be  produced  in  the 
United  States.  India  rubber,  of  which  there  were  imports  valued  at 
nearly  $25,000,000,  ranked  foremost  in  this  class  of  articles.  Forest 
gums  comprised  another  item  of  leading  importance,  the  import  value 
amounting  to  about  $8,000,000.  There  was  also  a  considerable  impor- 
tation of  cabinet  woods,  and  especially  of  mahogany,  the  principal 
part  of  which  came  from  Central  America,  Mexico,  and  Cuba. 

It  is  quite  probable  that  before  many  years  the  island  dependencies 
of  the  United  States  lying  within  the  Tropics,  and  particularly  the 
Philippine  Islands,  will  supply  a  large  part  of  the  tropical  forest 
products  we  are  now  obliged  to  import  from  foreign  sources. 

TRADE   IN  AGRICULTURAL  PRODUCTS  DURING   1902. 

Although  final  returns  as  to  the  foreign  trade  of  the  United  States 
during  the  fiscal  jTear  1902  are  not  yet  completed,  the  office  has  pre- 
pared from  preliminary  figures  a  compilation  showing  that  our  agricul- 
tural exports  for  the  year  mentioned  had  a  value  of  about  $860,000,000 
and  our  agricultural  imports  a  value  of  about  $410,000,000. 

AGRICULTURAL  EXPORTS. 

Compared  with  the  record-breaking  figures  of  the  preceding  year, 
the  agricultural  export  value  for  1902  discloses  a  rather  marked 
decline.  Next  to  the  exceptional  record  for  1901,  however,  it  is  the 
largest  value  ever  reported,  being  decidedly  above  the  average  of  the 
decade. 

The  decline  from  the  high  mark  reached  by  our  agricultural  exports 
in  1901  was  principally  due  to  the  fact  that  a  serious  shortage  in  the 
corn  crop  left  a  comparatively  small  supply  of  this  important  export 
grain  available  for  shipment  to  foreign  markets.  Our  exports  of  corn 
during  1902  amounted  in  value  to  only  $16,000,000,  while  in  1901  we 
sent  abroad  consignments  worth  nearly  $83,000,000.  The  loss  to  our 
trade  through  the  diminished  shipment  of  this  product  alone  exceeded 
$66,000,000. 

Aside  from  the  extraordinary  falling  off  in  corn  exportation,  the 
most  noticeable  instance  of  decline  occurred  in  the  value  of  cotton 
shipments.  Our  cotton  exports  for  1902  had  a  value  of  $292,000,000, 
or  about  $23,000,000  less  than  the  figures  recorded  in  1901.  when  there 
were  shipments  worth  $315,000,000. 

Other  products  of  agriculture  exported  less  extensively  during  1902 
than  in  the  year  before  were  cattle,  fresh  beef,  bacon,  tallow,  oats, 
wheat  flour,  cotton-seed  oil,  and  fruits  and  nuts. 

While  the  export  trade  in  wheat  flour,  which  was  one  of  the  prod- 
ucts just  mentioned,  showed  a  rather  large  falling  off  last  year,  our 
shipments  of  wheat  in  the  grain  increased  quite  materially,  the  export 
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value  for  1902  amounting  to  $113,000,000,  as  compared  with  only 
$97,000,000  for  the  year  before. 

Another  agricultural  export  that  showed  a  considerable  gain  during 
1902  was  lard.  The  shipments  of  this  product  for  the  year  in  question 
had  a  value  of  $52,000,000,  whereas  our  exports  for  1901  were  worth 
only  $47,000,000. 

Among  the  additional  articles  in  our  agricultural  export  trade  that 
made  gains  during  the  last  fiscal  year  were  hams,  canned  beef,  fresh 
pork,  lard  substitutes,  flaxseed,  barley,  oil  cake,  horses,  and  hay. 

AGRICULTURAL   IMPORTS. 

While  a  considerable  falling  off  occurred  during  the  fiscal  year  1902 
in  our  agricultural  export  trade,  there  was  an  increase  of  about 
$20,000,000  in  the  value  of  our  agricultural  imports. 

The  products  that  contributed  most  extensive^  to  this  increase 
were  silk,  hides  and  skins,  coffee,  and  wool. 

TRADE   WITH   ISLAND   POSSESSIONS. 

In  view  of  the  lively  interest  that  is  taken  in  the  course  of  trade 
between  the  United  States  and  the  several  island  possessions,  the 
office  recently  prepared  some  statistics  to  show  the  status,  so  far  as 
products  of  agriculture  are  concerned,  of  our  commerce  during  the 
past  fiscal  year  with  Hawaii,  Porto  Rico,  and  the  Philippines.  From 
the  statistics  in  question  it  appeared  that  while  our  agricultural  trade 
with  Hawaii  suffered  a  rather  marked  decline  in  1902,  there  was  a  con- 
siderable increase  in  the  amount  of  such  business  carried  on  with 
Porto  Rico  and  with  the  Philippine  Islands. 

In  the  trade  with  Porto  Rico  a  decided  growth  occurred  as  regards 
both  exportation  and  importation.  Our  exports  of  farm  produce  to 
that  island  during  1902  reached  a  value  of  $4,800,000,  while  the  record 
of  the  year  before  was  only  $3,490,000. 

In  the  case  of  our  agricultural  imports  from  Porto  Rico  the  value 
advanced  from  $5,475,000  for  1901  to  $7,000,000  for  the  year  just 
passed. 

The  agricultural  exports  that  showed  the  largest  gains  in  our  trade 
with  Porto  Rico  were  rice,  beans  and  peas,  wheat  flour,  and  pork 
products. 

The  growth  of  our  agricultural  import  trade  with  that  island  was 
due  chiefly  to  larger  purchases  of  sugar. 

During  1902  the  United  States  shipped  to  the  Philippine  Islands 
only  $1,700,000  worth  of  farm  produce  as  compared  with  $2,500,000 
worth  in  1901,  but  in  the  case  of  our  agricultural  imports  from  the 
islands  there  was  a  large  growth,  the  value  advancing  from  $4,375,000 
in  1900  to  $6,500,000  in  1902. 

Among  the  exports  in  our  Philippine  trade  that  showed  a  decline 
were  malt  liquors  and  distilled  spirits.  The  growth  that  occurred  in 
our  agricultural  imports  from  the  Philippines  was  chiefly  traceable  to 
larger  takings  of  Manila  hemp. 

While  exact  figures  are  not  available  as  to  our  agricultural  export 
trade  with  Hawaii  in  1901  and  1902,  estimates  have  been  made  placing 
the  value  for  the  former  year  at  about  $4,600,000  and  the  value  for 
the  latter  year  at  about  $4,000,000.  According  to  these  estimates 
there  was  a  falling  off  of  about  $600,000  in  1902. 
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Our  agricultural  imports  from  Hawaii  during  1902  were  valued  at 
§24,000,000,  showing  a  marked  decline  as  compared  with  1901,  when 
a  value  of  $27,637,000  was  recorded.  A  falling  off  in  the  value  of  the 
sugar  imported,  caused  by  lower  prices,  accounted  largely  for  the 
decline. 

PUBLICATIONS. 

Owing  to  the  large  amount  of  time  required  to  conduct  the  growing 
correspondence  of  the  office  and  to  meet  the  various  demands  for  trade 
information,  fewer  publications  than  usual  were  prepared  during  the 
past  year. 

The  principal  publication  of  the  year  was  a  report  on  the  agricul- 
tural import  trade  of  the  United  Kingdom.  The  object  of  this  report 
was  to  show  how  extensively  our  imports  to  the  British  market  are 
obliged  to  meet  the  competition  of  products  from  other  exporting 
countries,  and  to  suggest  opportunities  along  certain  lines  for  the 
extension  of  our  trade  in  that  market. 

Reports  like  those  issued  in  previous  years  were  published,  dealing 
respectively  with  the  distribution  of  our  agricultural  exports  and  the 
sources  of  our  agricultural  imports. 

A  report  was  also  published,  according  to  the  annual  custom  of  the 
office,  reviewing  the  general  features  of  our  foreign  trade  in  agricul- 
tural products  during  the  past  year,  and  comparing  the  status  of  our 
agricultural  imports  and  exports  with  that  of  preceding  years. 

The  last  mentioned  report  was  supplemented,  as  in  previous  years, 
by  a  brief  circular  presenting  the  most  important  statistical  facts 
regarding  our  agricultural  trade. 

PLAN'S  FOR  THE  CURRENT  YEAR. 

As  suggested  above,  it  is  the  purpose  of  the  office  to  give  special 
attention  during  the  present  year  to  the  study  of  trade  conditions  and 
methods  abroad,  not  only  in  the  leading  importing  countries  that  fur- 
nish the  world's  greatest  markets,  but  also  in  the  principal  exporting 
countries  with  which  Ave  have  to  compete  in  our  contest  for  those 
markets. 

In  the  matter  of  publications,  a  leading  feature  of  the  work  will  be 
the  preparation  of  reports  after  the  plan  of  that  recently  issued  on 
the  agricultural  import  trade  of  the  United  Kingdom.  Similar  bulle- 
tins will  be  prepared  in  due  coarse  as  regards  Germany,  the  Nether- 
lands, France,  and  other  countries. 

The  information  compiled  in  reference  to  our  trade  in  forestry  prod- 
ucts will  be  utilized  in  a  special  report  to  be  issued  on  that  subject. 

Bulletins  similar  to  those  previously  published  on  the  sources  of 
our  agricultural  imports  and  the  distribution  of  our  agricultural 
exports  will  be  issued  as  usual. 

The  bulletin  heretofore  published  annually  under  the  title  of  "Our 
foreign  trade  in  agricultural  products"  will  hereafter  be  condensed 
into  smaller  form  and  issued  as  a  circular,  doing  away  with  the  yearly 
circular  entitled  "Agricultural  imports  and  exports." 

CHANGE   IX   ORGANIZATION. 

In  accordance  with  a  provision  of  the  last  agricultural  appropria- 
tion bill,  this  office  will  hereafter  be  known  as  the  Division  of  Foreign 
Markets  instead  of  the  Section  of  Foreign  Markets. 


REPORT  OF  THE  APPOINTMENT  CLERK. 


U.  S.  Department  of  agriculture, 
Office  of  the  Appointment  Clerk, 

Washington,  D.  C,  October  1,  1902. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  respecting  the 
officers,  employees,  etc.,  constituting  the  organized  working  body  of 
the  IT.  S.  Department  of  Agriculture  as  it  existed  on  July  1,  1902, 
and  the  regulations  governing  promotions,  etc.,  governing  appoint- 
ment to  position  of  mere  unskilled  laborers,  and  other  regulations  at 
this  date  in  force  in  the  U.  S.  Department  of  Agriculture. 
Respectfully, 

J.  B.  Bennett, 

Appointment  Clerk. 
Hon.  James  Wilson,  Secretary. 


WORKING  FORCE  OF  DEPARTMENT  OF  AGRICULTURE  TO  JULY  1, 

1902. 

ESTABLISHMENT   AND   DEVELOPMENT   OF   THE   DEPARTMENT   OF 
AGRICULTURE. 

On  September  30, 1861,  the  Agricultural  Division  of  the  Department 
of  the  Interior,  being  the  immediate  predecessor  of  the  U.  S.  Depart- 
ment of  Agriculture,  consisted  of  nine  persons. 

The  U.  S.  Department  of  Agriculture  was  established  on  July  1, 
1862,  by  an  act  of  Congress  approved  May  15,  1862. 

The  following  shows  the  development  of  the  force  of  the  Depart- 
ment from  September  30,  1863,  to  July  1,  1902: 


Date.  Number. 

1863, September  30 29 

1867,  September  30  ... : 99 

1871,  September  30 84 

1873,  September  30 92 

1875,  September  30 90 

1877,  September  30 77 

1879,  June  30 93 

1881,  July  1 108 

1883,  July  1 239 

1885,  July  1 214 

1887,  July  1 328 

1889,  July  1 . 488 


Date.  Number. 

1891,  July  1  (including  Weather 
Bureau,  transferred  to  U.  S. 
Department  of  Agriculture  on 

July  1,1891) 1,577 

1893,  July  1 1, 870 

1895,  July  1 2,043 

1897,  July  1 2, 444 

1899,  July  1 2, 965 

1900,  November  16 3,128 

1901,  July  1 3,388 

1902,  July  1 3, 789 


COMMISSIONERS   AND    SECRETARIES    OF   AGRICULTURE. 


The  table  on  the  next  page  gives  the  name  and  length  of  service  of 
each  Commissioner  and  Secretary  of  Agriculture  since  the  organiza- 
tion of  the  Department. 
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Name  and  length  of  service  of  each  Commissioner  and  Secretary  of  Agriculture 
since  the  organization  of  the  U.  S.  Department  of  Agriculture,  Jidy  1,  1862. 


Name. 

Rank. 

Appointed  under 

the  Adminis-              Date, 
tration  of  Presi-      appointed, 
dent — 

Date. 

terminated. 

Isaac  Newton 

John  W.  Stokes 

Horace  Capron 

Frederick  Watts 

Wm.  G.  LeDuc 

Geo.  B.  Loring 

Norman  J.  Colman 

Norman  J.  Colman 

J.  M.  Rusk 

J.  Sterling  Morton 

James  Wilson 

James  Wilson 

Commissioner  ... 

do 

do 

do 

do 

do 

do 

Secretary 

do 

do 

do 

do. 

A.Lincoln July    1,1862 

A .  Johnson June  20. 1867 

A.Johnson Dec.    5.1867 

U.S.  Grant i  Aug.    1. 1871 

R.  B.  Haves July    1.1877 

J.  A.  Garfield....  1  Julv    1.1881 

G.  Cleveland <  Apr.    4.1885 

G.  Cleveland 1  Feb.  13.1889 

B.Harrison Mar.    7,L89 

G.Cleveland Mar.    7. Ib93 

Wm.  McKinley  _ .  1  Mar.  6. 1897 
Wm.  McKinley. _i  Mar.    6.1901 

June  19,1867 
Dec.    4.1867 
July  31. 1871 
June  30, 1877 
June  30. 1881 
Apr.    3,18^5 
Feb.  12.1889 
Mar.    6,1889 
Mar.    6,1893 
Mar.    5,1897 
Mar.    5,1901 

CHANGES   IN   EMPLOYEES  IN   THE   DEPARTMENT  DURING  FISCAL   YEAR 
ENDED   JUNE    30,  1902. 

The  following  shows  the  changes  in  the  employees  in  the  classified 
service  of  the  IT.  S.  Department  of  Agriculture  during  the  fiscal  year 
beginning  July  1,  1901,  and  terminating  June  30,  1902: 

Number. 

Selected  and  appointed  from  U.  S.  Civil  Service  Commission  certificates 276 

Reinstated  npon  U.  S.  Civil  Service  Commission  certificates .  10 

Transfers  to  the  Department  upon  U.  S.  Civil  Service  Commission  certificates.  19 
Transfers  from  the  Department  upon  U.  S.  Civil  Service  Commission  certifi- 
cates    1 

Appointments  upon  U.  S.  Civil  Service  Commission  certificates  declined 35 

Resignations 108 

Removals , 22 

Deaths 14 

EMPLOYEES   IN   DEPARTMENT   OF   AGRICULTURE   JULY   1,  1902. 

In  the  following  is  given  the  classes  and  number  of  employees  in 
the  Department  of  Agriculture  on  July  1,  1902: 

Employees  in  the  U.  S.  Department  of  Agriculture  on  July  1,  1902 

secretary's  office. 

Executive  officers 9 

Clerks 

Engineers,  firemen,  electricians,  blacksmiths,  plumbers,  mechanics,  mes- 
sengers, laborers,  and  charwomen 


18 
39 


DIVISION   OF   ACCOUNTS   AND   DISBURSEMENTS. 

Chief  and  assistant  chief  of  Division 

Cashier 

Clerks 

Custodian  of  files 


DIVISION   OF  PUBLICATIONS. 

Editor  and  chief  of  Division 

Associate  editor 

Assistant  editors. . . 

Editorial  clerks 

Artists,  draftsmen,  and  engravers  _  _  _  _ 

Assistant  in  charge  of  document  section 

Foreman  of  document  section 

Folders  and  laborers  in  document  section  and  in  Farmers'  Bulletin  section 
Clerks  and  copyists -  -  -  


GO 

2 
1 

12 
1 


16 

1 
1 
3 
2 
4 
1 
1 
137 
12 


162 
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DIVISION   OF   STATISTICS. 

Statistician  and  chief  of  Division 1 

Assistant  chief  of  Division 1 

Clerks  and  compilers 54 

Messengers  and  laborers 22 

Special  field  agents 6 

State  statistical  agents 38 

Cotton  statistical  agents 7 


SECTION   OF   FOREIGN   MARKETS. 


DIVISION   OF   ENTOMOLOGY 


DIVISION   OF   BIOLOGICAL   SURVEY. 


OFFICE   OF   EXPERIMENT   STATIONS. 


129 


Chief  and  assistant  chief 2 

Clerks  and  assistants 5 

Laborers 4 


11 


Entomologist  and  chief  of  Division 1 

Assistant  chief  of  Division 1 

Assistant  entomologists,  investigators,  clerks,  skilled  laborers,  messengers, 

and  laborers. 30 


32 


Biologist  and  chief  of  Division 1 

Assistant  chief  of  Division 1 

Assistant  biologists  and  clerks 14 

Laborers 5 

21 

DEPARTMENT   LIBRARY. 

Librarian  in  charge 1 

Assistants,  cataloguers,  and  clerks 7 

Messengers . . 1 


DEPARTMENT   MUSEUM. 

Caretaker :. 1 

Assistants  and  charwomen 4 


OFFICE   OF   PUBLIC   ROAD   INQUIRIES. 

Director  and  assistant  director 2 

Agents,  experts,  clerks,  and  laborers 13 

Chief  of  road-material  laboratory 1 

Experts,  assistants,  and  laborers  in  road-material  laboratory 7 


23 


Director  and  assistant  director ,, 2 

Chiefs  of  divisions ■_  2 

Assistants  and  clerks 23 

Messengers  and  laborers " - 8 

Agents  and  experts  in  the  field  _ . 20 

Irrigation  engineers 3 

Irrigation  assistants  and  experts 8 

Nutrition  agents,  experts,  and  assistants 17 

Agents,  experts,  and  assistants  in  Alaska 4 

Agents,  experts,  and  assistants  in  Hawaii 4 

Agents  and  experts  in  Porto  Rico 5 


96 


AGR  1902 25 
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BUREAU   OF   PLANT   INDUSTRY. 

Chief  of  Bureau 1 

Physiologist  and  Pathologist _   _ 1 

Chief  clerk . l 

Physiologists  and  assistant  physiologists . 6 

Pathologists  and  assistant  pathologists 8 

Botanist  and  assistant  botanists _ .  _  8 

Pomologist  and  assistant  pomologists 6 

Agrostologist  and  assistant  agrostologists 5 

Horticulturist 1 

Cerealist 1 

Agricultural  explorer 1 

Superintendent  of  weighing  and  mailing  in  seed  distribution 1 

Inspector  and  superintendent  of  records  in  seed  distribution .        1 

Scientific  assistants 6 

Experts 18 

Special  agents j_  _  _  _-_ 19 

Assistants 5 

Mycologist .  _ 1 

Assistant  curators 3 

Clerks 40 

Artists t 2 

Modeler 1 

Scientific  aids 12 

Student  assistants 4 

Collaborators •_ 8 

Dispatch  agent 1 

Gardeners 1 6 

Carpenters 4 

Painter 1 

Plant  packer 1 

Messengers ■ 2 

Fireman 1 

Laborers  in  Vegetable  Physiological  and  Pathological  Investigations 18 

Laborers  in  Botanical  Investigations 16 

Laborers  in  Pomological  Investigations 2 

Laborers  in  Grass  and  Forage  Plant  Investigations 9 

Laborers  in  Gardens  and  Grounds 13 

Laborers  in  Seed  and  Plant  Introduction 2 

Laborers  in  seed  distribution  .  _  _  - •_ 28 

Laborers  on  Arlington  Farm „ 12 

Charwomen .  _  2 


BUREAU   OF   FORESTRY. 

Forester  and  chief  of  Bureau 1 

Assistant  foresters 4 

Experts,  agents,  agents  and  experts,  and  expert  assistants 24 

Field  assistants 14 

Lumberman 1 

Stenographers  and  clerks 23 

Draftsmen 2 

Computers 2 

Assistant  forest  experts 2? 

Denclro-chemist . 1 

Photographers 3 

Collaborators 19 

Laborers 32 

Student  assistants , 94 


247 

BUREAU   OF   CHEMISTRY. 


Chief  and  assistant  chief  of  Bureau 

Chiefs  of  laboratories 

Assistant  chemists 
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Microscopist . 1 

Clerks 4 

Special  agents 10 

Student  assistants 5 

Aids 2 

Engineer -  1 

Laborers _  _  12 


50 

BUREAU   OF   SOILS. 

Soil  physicist  and  chief  of  Bureau 1 

Soil  chemists 2 

Soil  analyst ■_ 1 

Field  assistants 36 

Experts  in  soil  management 10 

Tobacco  specialists . 11 

Scientific  aids 10 

Clerks 16 

Laborers 7 

Watchmen 2 

Messenger 1 

Charwomen ._ 2 


99 


BUREAU   OF   ANIMAL   INDUSTRY. 


Chief  and  assistant  chief  of  Bureau 2 

Chief  clerk 1 

Chiefs  and  assistant  chiefs  of  divisions.  _  _ . 7 

Assistants _' 7 

Zoologist 1 

Superintendent  and  assistant  of  experiment  station 2 

Firemen 2 

Messengers 3 

Skilled  laborers 2 

Artist 1 

Assistants 4 

Carpenter 1 

Meat  inspectors  and  assistant  meat  inspectors 319 

Live-stock  and  special  agents 13 

Special  agent  and  agricultural  explorer 1 

Agents 2 

Agents  and  experts  and  special  agents  and  experts 15 

Expert  in  animal  husbandry 1 

Experts  and  assistant  experts  in  animal  nutrition 3 

Expert  investigator 1 

Vessel  inspectors 3 

Special  inspector  of  live  stock 1 

Veterinary  inspectors 6 

Superintendents  of  animal  quarantine  stations 2 

Stock  examiners 184 

Taggers 245 

Clerks 80 

Microscopists  and  assistant  microscopists 255 

Laborers 113 


1,277 


WEATHER  BUREAU. 


Executive  officers,  chiefs  and  assistant  chiefs  of  bureaus,  divisions,  offices, 

and  sections 7 

Clerks 75 

Copyists 8 

Mechanics 9 

Artisans 7 

Repairmen 6 


388  DEPARTMENTAL    REPORTS. 

Skilled  laborers 0 

Engineers 1 

Firemen 3 

Messengers 17 

Watchmen 4 

Charwomen 3 

Laborers 23 

Professors  of  meteorology 7 

Medico-climatologist * 1 

Forecast  officials 7 

Local  forecast  officials 28 

Section  directors 31 

Student  assistants 15 

Inspectors 3 

Meteorological  observers 263 

River  observers 125 

Rainfall  observers 33 

Cotton-region  observers 140 

Corn  and  wheat  observers 133 

Fruit  and  wheat  observers 19 

Sugar  and  rice  observers 8 

Storm-warning  displaynien  ... 135 

Compositors,  proof  readers,  lithographers,  printers,  pressmen,  folders,  and 

feeders 44 

Agents  and  station  agents 7 

Messengers  on  stations 106 

1.268 

Total  employees 3 ,  789 

RECAPITULATION. 

Total  number  of  officers  and  employees  in  the  U.  S.  Department  of  Agri- 
culture on — 

July  1,1893. 1.870 

July  1,1902 . 3,789 

Increase ■ 1.919 

Number  of  officers  and  emplovees  in  the  U.  S.  Department  of  Agriculture 
on  July  1.  1902: 
Executive  officers  and  administrative  assistants,  clerks,  messengers,  and 

watchmen 1.  209 

Scientists  and  scientific  assistants 2. 081 

Laborers  and  charwomen 499 

Total 3,789 

CLASSIFIED   CIVIL  SERVICE. 

Number  of  employees  in  the  classified  civil  service 2.371 

Number  of  persons  excepted  from  the  requirements  of  examination  and 
certification  in  the  classified  civil  service,  including,  also,  the  number 
unclassified  ___, _  _  1. 418 

Total 3.789 

EMPLOYEES    IN    THE    DEPARTMENT    VTHOSE    APPOINTMENT    PRECEDES 

JULY  2,  1887. 

The  table  on  the  next  page  gives  the  names  of  employees  on  the 
rolls  of  the  U.  S.  Department  of  Agriculture  on  July  1,  1902,  the  date 
of  whose  appointment  precedes  July  %  1887,  covering  a  period  of  fif- 
teen years  or  more,  and  the  date  of  the  appointment  of  each,  respec- 
tively, but  not  including  persons  in  the  Weather  Bureau. 
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Employees  on  the  rolls  of  the  Department  of  Agriculture  (not  including  the 
Weather  Bureau)  July  1,  1902,  whose  appointment  precedes  Jidy  2,  1887. 

[In  the  "Remarks'1  column  "out"  means  out  of  the  service  of  the  Department.] 


Name. 


Date 
appointed. 


Remarks. 


Adams.  Jacob 

Alexander.  Sarah  C 

Alexander,  William 

Alvord,  Henry  E 

Barnes,  Almont 

Bartholow,  Francis  A 

Beal,  Foster  E.L 

Berry, AllenL 

Blankman,  Rosie  B 

Bowie, Mary  S 

Bradford,  Virginia  P 

Bragdon,  Clara  K 

Breedin,  Louise 

Burke,  Edmund 

Burr,  M.  Helen 

Carter,  G-eorge 

Champney ,  Mary  G 

Chapman,  Mary  T 

Church,  John  P 

Clark, Emma  L 

Colman,  Marie  A.  S 

Cook,  Richard  H 

Coquillet,  Daniel  W 

Cox,  Frances  C 

Coyle,  Thomas 

Grain,  AnnaC 

Dent,  Mary  T 

Dodge,  Allen 

DuBois,  Carrie  L 

Edwards,  Ella 

Evans, Frank  L 

Fairfax,  Thadeus 

Farrington,  A.  M 

Faville,  George  C 

Finckel,  Charlotte  B 

Fisher,  Albert  K 

Gallagher,  Lawrence 

Gardner,  Helen 

Gardner,  Julia 

Goodchild,  Martha  A 

Gregory,  Fannie  N 

Halley,  James 

Halley ,  William 

Harvey,  John  A 

Hassall,  Albert 

Hauser,  Ernest 

Heidemann,  Otto 

Howard,  Leland  O 

Humphrey,  William  E.  - . 

Ingram,  Martha  M 

Jenkins,  Sarah  E 

Johnson,  Martin  A 

Jones,  Edward  B 

Keleher,  Thomas  A 

Kerr,  James  K 

King,  William  M 

Lamson-Scribner,  Frank 

Latham,  Ella  G 

Love,  Amelia  H 

Lyons,  Evelyn 

Mahon,  Martha  H 

McCutchen,  Marguerite . 

Melvin,  Alonzo  D 

Merriam,  C.  Hart 

Miller,  Virginia 

Montgomery,  Anna 

Morrison,  Ada  B 

O'Donoghue,  Clara  

Parker,  Alexander 

Parker ,  Annie 

Pergande,  Theodore 

Perry,  James  M 

Peters,  Edward  T 

Quinn.EvaH 

Ray,  Thomas  J 

Riggles,  Thomas 

Rose,W.H 

Rutledge,  Thomas  _ 

Safford,  Mary  F 

Salmon,  Daniel  E 


May  11 
Dec.  30, 
June  20 
Nov.  27 

Oct.     1 

Dec.  9 
Dec  6 
Aug.  5 
May  31 
Feb.  15 
Oct,  1 
Dec.  5 
Oct.  4 
Apr.  15 
Jan.  3 
Jan.  1 
Sept,  14 
Jan.  11 
Feb.  25 
Aug.  16, 
May  2 
Feb.  1 
June  29 
July  18 
Jan.  15 
Oct.  20 
Apr.  2 
Aug.  1 
May  7 
May  1 
July  1 
Dec  3 
Aug.  1 
Apr.  21 
June  1 
July  1 
I  Jan.  — 
Jan.     1 

j   Oct.      1 

I  July  1 
July  15 
July  1 
Oct.  15 
Aug.  1 
May  24 
June  30 
June  1 
Nov.  15 
Sept,  24 
June  15 
Nov.  15 
June  27 
Mar.  5 
Jan.  — 
July  1. 
June  30 
May  11 
Feb.  12 
May  7 
Sept.  1 
Sept,  2 
July  1 
Dec.  10 
July  1 
July  1 
June  18, 
Oct.  1 
Apr.  13, 
Sept.  30 
May  2 
June  30 
June  30 
Oct.  13 
Sept.  1 
Mar.  15 
July  1 
July  16. 
Dec  19 
Dec.  10 
July    1 


1889 
1885 
1883 
1885 


1885 
1884 
1887 
1SS5 
1885 
1881 
1869 
1882 
1887 
1881 
1886 
1882 
1882 
1885 
1S64 
1S87 
1883 
1888 
1886 
1887 
1881 
1883 
1882 
1875 
1SN5 
1884 
1887 
1882 
1885 
1879 
1885 
1886 
1884 
1882 
1862 
1868 
1878 
1887 
1879 
1883 
1878 
1880 
1882 
1881 
1883 
1884 
1884 
1802 
1885 
1885 
1883 
1882 
1882 
1885 
1884 
1886 
1885 
1879 
1883 
1886 
1887 
1873 
1887 
1879 
1883 
1883 
1882 
1865 
1882 
1884 
1881 
1888 
1881 


Out  from  June  30,  1893,  to  April  1,  1898. 


Out  from  March  31,  1889,  to  May  11, 1895. 
fOut  from  July  1,  1871,  to  August  1, 1890. 
[Out  from  November  15,  1893,  to  April  3,  1896 


Out  from  February  25,  1892,  to  April  2, 1900. 

Out  from  April  15, 1886,  to  December  6, 1886 
Out  from  July  15,  1893,  to  August  26, 1896. 

Out  from  July  7, 1895,  to  July  1, 1896. 


Out  from  May  13,  1885,  to  January  31, 1891. 
Out  from  April  24,  1890,  to  March  7,  1891. 
Out  from  January  30, 1894,  to  August  3, 189: 

Out  from  July  3,1885,  to  September  27,1886. 


Out  from  November  30, 1893,  to  April  21, 1897 
Out  from  October  4,1888,  to  March  24,1894. 

Out  from  September  10, 1894,  to  April  29, 1897 


Out  from  October  13, 1893,  to  May  10,1897. 


Out  from  March  15, 1894,  to  March  30, 
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DEPAETMENTAL    EEPOETS. 


Employees  on   the  rolls   of  the  Department  of  Agriculture  {not  including  the 
Weather  Bureau)  Julyl,  1902,  whose  appointment  precedes  July  2, 1887 — Con. 


Name. 


Date 
appointed. 


Remai'ks. 


Schmidt,  Flora 

Schwarz,  Eugene  A. 

Smith,  Er  win  F 

Smith,  Lydia  J 

Smith, Robert  E  .... 
Sommers.  Sarah  L  . . 
Spencer,  Gtuilf  ord  L  _ 


June  15, 1883 
Nov.  15.1878 
Sept,  20, 1886 
Mar.  5.1885 
Oct,  1,1866 
Aug.  12,1879 
July  12,1883 

Stevens,  Ernestine  H . Sept,  25. 1877 

Stoddart,  Mary  C Sept,  1,1884 

Sud worth.  George  B Aug.  31,1886 

Sullivan.  Lillie.. June  18, 1882 

Sullivan.  Mary Nov.   1,1884 

Trescot,  Thomas  C Dec.    1,1881 

Vining.  Harriet  L Sept.  29. 1885 

Walden.  Celena Aug.   5,1881 

Walter, Henry  S June30.1883 

Wharton,VirginiaK. Oct.     2,1882 

July    1,1884 

Apr.  9,1883 
Mav  21,1883 


Wight,  John  C  _•_ 

Wiley,  Harvey  W 

Williams,  Joseph. 

Winfield.  Alice  M__. ;  Sept.  1,1882 

Wood,  Maria  L j  Dec.    1,1881 

Wray,W.H-_ !  July  16.1884 


Out  from  September  24, 1894,  to  February  13, 

1895. 
Out  from  March  31, 1896,  to  March  17, 1897. 

Out  from  July  22,1898,  to  March  16,1899. 


Out  from  November  2, 1895,  to  November  21, 
1896. 


Out  from  April  4. 1882,  to  August  1, 1882. 

Out  from  May  9.1885.  to  August  1,1885:  out 
from  June  30.  1886,  to  August  27,1886:  out 
from  March  31, 1888.  to  August  1, 1890. 


WEATHER  BUREAU   EMPLOYEES  WHOSE   APPOINTMENT   PRECEDES  JULY   2,  1887. 

The  following  gives  the  names  of  employees  in  the  Weather  Bureau 
of  the  U.  S.  Department  of  Agriculture  on  July  1,  1902,  the  date  of 
whose  appointment  precedes  Jury  2,  1887,  the  persons  constituting  the 
Weather  Bureau  having  been  transferred  to  the  IT.  S.  Department  of 
Agriculture  from  the  United  States  Army  on  July  1,  1891,  previous  to 
which  date  they  were  in  the  Signal  Corps  of  the  United  States  Army. 
The  Weather  Bureau  was  created  by  "An  act  to  increase  the  efficiency 
and  reduce  the  expenses  of  the  Signal  Corps  of  the  Army,  and  to  trans- 
fer the  Weather  Service  to  the  Department  of  Agriculture,"  approved 
October  1,  1890. 

Employees  in  the  Weather  Bureau  Jirty  1,  1902,  ivhose  appointment  precedes  July 

2,  1887. 

[In  the  "Remarks'"  column  "  out"  means  out  of  the  service  of  the  Department.] 


Name. 


Date 
appointed. 


Remarks. 


Abbe,  Cleveland 

Alciatore,  Henry  F 

Allen,  George 

Ashton,  Clinton  J 

Ashton,  John  C 

Bailey,  Way  land 

Baldwin,  Harrison  McP 
Barry,  James  A 

Bar  wick,  James  A 

Bate,Henry  C 

Bauer,  Jacob  W 

Beall,  Samuel  W 

Bell,  William 

Bennett,  Maitland  C 

Berry,  James 

Berry,  William 

Blundon.  Benjamin  A. . 

Blythe,  William  T 

Bolton.  Joseph  P 

Boyer ,  Harry  B 

Brandenburg,  Fredk.  H 
Branham,  Edward  A  ... 


Jan.  3,1871 
Dec.  1,1886 
Jan.  20 J  872 
Oct.  25,1881 

June  14, 1878 
Aug.  9.1881 
June  3.1881 
June  22,1878 

Mar.  31,1873 
Sept.  16, 1886 
Julv  23.1883 
Sept.  25, 1871 
June  4,1880 
Julv  13. 18S3 
July  8.1878 
Apr.  27. 1877 
Mar.  5,1878 
Feb.  9.1870 
May  7,1885 
Mav  26. 1881 
Aug.  21,1877 
Apr.    1,1873 


Out  from  December  18, 1890.  to  Mav  12, 1891. 
Out  from  January  21, 1877,  to  March  16, 1881. 
In  Department  of  Agriculture  proper  from 
February  16, 1894,  to  August  15. 1898. 


Out  from  September  21, 1888,  to  October  11, 
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Employees  in  the  Weather  Bureau  July  1,  1003,  whose  appointment  precedes  July 

2,  1887 — Continued. 


Name. 


Date 
appointed. 


Remarks. 


Bronson,  Byron  H 

Buell,  Allen 

By  ram,  John  W. . . 


Carroll,  Daniel  J 

Chaffee,  Frank  P 

Chappel,  George  M  .  _ 
Clarke.  Frederick  II . 
Claveloux,  Francis  A 

Cleaver,  Frank  M 

Cline,  Isaac  M 

Collins,  Thomas  S 

Conger,  Norman  B.  -  _ 

Connell,  Maurice 

Connor,  Patrick 


Conrad,  Frederick  W. 

Considine,  Thomas  J. . 

Cox, Henry  J 

Craig,  John 

Cronk,  Cory  don  P 

Cuthbertson,  David- . . 

Davis,  Albert  J 

Davis,  "William 

Day, Preston  C 

Day,WalcottL 

De  Grain,  Reinhold  F. 

Demain,  Edward  R  _  _ . 
Dey,  Luther  M.  (sr. )  _ . 

Dick,  Harvey  B 

Diehl,  Genevra  B 

Dillon,  Edward 


Dorman,  Louis 

Dosher ,  Samuel  L 

Eddey,  George  W 

Eddy, NathanS .__ 

Emery,  Eben  H 

Emery,  Samuel  C 

Evans,  Edward  A 

Fallon,  William  H 

Farish,  Franck 

Farrington,  William  H 

Fassig,  Oliver  L  .  - 

Felger,  George  W. 

Fisher,  David 

Fitzgerald,  John 

Foy,JohnT 

Fraber ,  John  W 

Frankenfield,  Harry  C. 

Franklin,  George  E 

Frederick,  Julius  R 

Gardiner,  I.  Gwynn 

Garriott,  Edward  B 

Gaston, Belle 


Geddings,  Richard  M  _ 

Gibson,  Thomas 

Gillam,  Frank 

Glass,Elvin  J 

Glenn,  Samuel  W 

Gosewisch,  Frederic  Z 

Goucher,  Henry 

Grant,  Robert  Q 

Gray,  James  J 

Grimes,  George  E 

Grover,  John 

Hardin,  HalP 

Hardinge,  Robert  M  . . 
Hass-Hagen,  George  . . 

Hay,  George  W 

Hayes,  Michael 

Heck,  George  J 

Heiskell,  Henry  L 

Henry,  Alfred  J 

Hercus,  Alice  T 

Hersey,  Henry  B 

Hobbs,  Everett  C 


Nov.  1,1883 
Sept.  16, 1870 
Sept.  2,1878 


Mar. 
Mar. 

Mar. 
Mar. 
July 
Aug. 
July 
Sept. 
Aug. 
Dec, 
Mar. 


3, 1879 

1,1879 

30,1881 

3,1879 

9,1878 
7,1878 
7,1882 
4,1872 
28,1878 
9, 1884 
4,1876 


Nov.  10,1871 

Nov.  1,1883 
Aug.  1,1884 
Oct.  20,1873 
July  7,1882 
Nov.  16, 1872 
Apr.  20,1881 
June  2,1877 
June  29, 1883 
Oct.  20,1883 

July  24,1874 

July  17,1880 
Nov.  20,1874 
Mar.  IS,  1886 
July  1,1887 
Oct.   22,1881 

Oct.  6,1880 

11,1883 

15,1887 
5,1875 

30, 1884 
9,1873 

16,1879 
8,1880 

16,1883 
2,1875 

12,1883 
4,1874 

30,1880 

20,1874 
8,1878 
9,1870 
4. 1882 
5,1878 
1, 1884 

19,1885 

18,1874 

June  21,1882 


May 

Jan. 

Oct. 

July 

Apr. 

Dec. 

Sept. 

Nov. 

Aug. 

Jan. 

Sept. 

Nov. 

May 

July 

Feb. 
Jan. 
July 

dUg- 

Mav 
Mav 


July  29,1881 

May  16,1874 
Aug.  17,1880 
Jan.  20.1882 
Oct.  1,1877 
Feb.  29.1872 
Jan.  15,1886 
July  23, 1883 
Nov.  20, 1885 


Jan. 
Mar. 
Dec. 
July 
Jan. 
Dec. 
Oct. 
Jan. 


22.1887 
13, 1880 
28, 1886 
2, 1885 
7, 1878 
4,1874 
27,1880 
12, 1882 
June  9,1877 
July  12,1878 
Jan.  3.1887 
June  2'.),  1883 
May    2,1885 


Out  from  April  21,  1878,  to  August  12, 1878. 
Out  from  July  9,  1898,  to  April  30,  1899. 
Out  from  September  2, 1883,  to  November  23, 
1883. 


Out  from  July  23,  1878,  to  May  18,  1879. 


Out  from  November  18, 1876,  to  February  28, 

1879. 
Out  from  June  6,  1889,  to  January  20,  1890. 


Out  from  Jiily  31, 1893,  to  September  27,  1897. 


Out  from  May  5, 1878,  to  September  3,  1878.  , 
Out  from  February  10,  1880,  to  April  18,  1884. 


/Out  from  October  6, 1885,  to  September  22, 1886. 
\Out  from  October  20, 1889,  to  March  25, 1890. 


Out  from  May  12, 1885,  to  October  31, 1890. 

Out  from  January  1,1884,  to  March  11,1884. 
[Out  from  August  5, 1882,  to  August  31, 1882. 
iOut  from  January  1, 1883,  to  July  2,1883. 
/Out  from  February  1, 1885,  to  August  2,  1885. 
(Out  from  Au  >.ust  13,  1893,  to  January  11, 1899. 

Out  from  January  16, 1881,  to  October  31, 1881. 
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Employees  in  the  Weather  Bureau  July  1,  1902,  whose  appointment  precedes  July 

2,  1887— Continued. 


Name. 


Date 
appointed. 


Remarks 


Holmes,  Charles. 
Hunt,  George  E  . 
Hyatt,  Robert  J. 


Jennings,  Thorp  B 

Jesunofsky,  Lewis  N . 

Johnson,  Enoch  G- 

Johnson,  FredL 

Jones,  Charles  J 

Jones,  Edward  P 

Jones,  JohnH _. 

Kenealy,  James 

Keougli.  William 

Kimball,  Herbert  H  . . . 

King,  Thomas  H- 

Kinnear,  Aaron  H 

Lamont,  John  C 

Lane,  Nathan  D 

Larcombe,  Benj.  F 

Lawton,  George  E 

Lazenby,  Richard  O... 

Ling,  Charles  W 

Linsley,  Julius  G 

Long,  Francis 

Loveland,  George  A . . . 

Lyons,  Patrick  F 

McAdie,  Alexander  G . 
McDermott,  Edward .. 
McDonough,  Patrick . . 
MeGann,  Edward  W  .. 

McLean,  John  J 

Marbury ,  John  B 

Maring,  Delos  T  - 

Marvin,  Charles  F 

Mattison,  Edward  M . 
Maxwell,  "William  D-. 

Melton,  James  H 

Meston,  Robert  D 

Mitchell,  Alexander  J. 

Moore,  Theodore  T 

Moore,  Willis  L 

Murphy,  Daniel  C 

Neif  ert,  William  W  _ . 

Newman,  Fitzhugh 

Norrington.  William . . 

O'Donnell.  John  J 

Olds,  William  J 

Pague,  Bemer  S 

Passailaigue,  Louis  F_. 
Patrick,  Henry  R 

Patrick,  William 

Pennywitt,  Henry 

Penrod,  Hiram  J 


Phillips,  William  F.  R . .. 

Piercy,  Joseph  C 

Pindell,  Lewis  M 

Plummer,  William 

Pugh,  Thomas  O 

Purssell,  Ulysses  G 

Randolph,  Frederick  J.  _ . 

Reeder,  George 

Richardson,  Herbert  W. . 

Ridgway,  Frank 

Robinson,  Jesse  H 

Roche,  Henry  H 

Ryker,  John  N 

Salisbury ,  George  1ST 

Schneider,  Charles  F 

Scott,  George  W 

Seyboth,  Robert 

Sherier,  Julius  M 

Simms,  Alfred  F 

Simons.  William  LT 

Simpson,  Elmer  E 

Slaughter,  J.  Pembertou. 

Smith,  George  W 

Smith.  John  W... 

Spencer,  Belle  P.N 


Oct.  3.1873 

Jan.  27.1882 
Aug.  27, 1880 

Oct.  20,1871 
Jan.  21.1875 
July  17. 1882 
Jan.  5. 1882 
Dec.  21,1882 
Oct.  11,1883 
May  8,1879 
June  21, 1876 
Feb.  1,1873 
July  30,1881 
Aug.  1.1882 
May  18.1871 
July  25.1872 
Aug.  Hi  1871 
Sept,  29, 1883 
May  2,1885 
May  27.1886 
Aug.  27, 1884 
Feb.  1, 1878 
Aug.  1.1881 
July  6,1882 
Oct.  29,1875 
Jan.  4,1882 
May  2,1871 
Dec.  27.1886 
Feb.  29.1872 
Dec  15.1877 
Dec.  16,1879 
Jan.  16.1884 
Sept.  1,1884 
Dec.  25.1874 
July  10.1878 
Feb.  1,1878 
Mar.  5,1872 
Jan.  3. 1882 
July  3,1878 
Apr.  21,1876 
Nov.  9.1871 
Nov.  27, 1885 
Apr.  9.1881 
Mar.  17,1875 
Oct.  18,1886 
Jan.  20,1885 
Jan.  5,1886 
July  10,1883 
Jan.     5,1886 

Aug.-,  1871 

Feb.  17,1871 

Mar.  4,1871 

July  6,1883 
Oct.  14.1880 
May  18,1878 
Feb.  1,1883 
Dec.  8.1881 
July  9,1835 
Jan.  6, 1879 
Dec.  16,1885 
Jan.  19.1886 
Jan.  25,1879 
Mar.  6.1872 
Dec.  24,1886 
July  7,1882 
July  3,1883 
Dec.  28,1885 
Jan.  2,1878 
Oct.  21.1870 
Nov.  2.1885 
Julv  6,1882 
Apr.  30.1872 
Dec.  16.1879 
Aug.  17,1883 
July  8,1878 
June  12. 1874 
July    1,1883 


Out  from  November  16, 1899,  to  July  15, 1900. 
Out  from  August  22,  1885,  to  April  25, 1888. 
Out  from  September  16, 1888,  to  January  20, 


Out  from  August  9,  1895,  to  July  6, 1896. 
Out  from  August  11, 1876,  to  February  28, 187 

Out  from  July  17,  1888,  to  February  3, 1889. 


Out  from  June  12,  1888,  to  December  11, 1890. 
Out  from  April  16,  1894,  to  April  4,  1897. 


Out  from  June  8,  1876,  to  November  13, 1878. 


Out  fromNovemberlO,  1876,  to  January  10, 1877 


Out  from  March  17,  1885,  to  July  20.  1887. 
Out  from  September  1, 1891,  to  June  9, 1892. 

Out  from  August  16, 1888,  to  September  23, 1888. 


Out  from  August  12. 1886,  to  January  10.1887. 
Out  from  August  1,1893.  to  July  31,1895. 
Out  from  August  6, 1876.  to  March  4. 1880. 
Out  from  September  27, 1874.  to  January  6, 1875. 
Out  from  August  1. 1890.  to  June  15. 1891. 
Out  from  July  9. 1891.  to  September  29, 1891. 
Out  from  April  6, 1893.  to  February  29, 1896. 


Out  from  March  1,1883,  to  December  5,1883. 

Out  from  January  25, 1884,  to  October  8, 1884. 

Out  from  January  5, 1883,  to  December  22,  1886. 
Out  from  July  12,  1885,  to  September  24,  1886. 
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Employees  in  the  Weather  Bureau  July  1,  1902,  whose  appointment  precedes  July 

£,  1887— Continued. 


Name. 

Date 
appointed. 

Remarks. 

June  30, 1883 
Apr.    2,1881 
Sept.  4,1878 
Dec.    1,1877 
Jan.  16,1884 
Jan.  22,1882 
July    3,1883 
Aug.  20, 1885 
July  16,1884 
Apr.  24, 1880 
Jan.     4,1887 
Mar.    1,1871 
Apr.  11,1879 
Nov.  17,1884 
Dec.  22,1885 
May  12,1885 
Apr.    2,1870 
Aug.   2,1873 
July  17,1880 
Dec.    4,1885 
Apr.  25,1881 
Mar.  24,1876 
Oct.     7, 1872 

Strong,  Charles  M 

Sullivan,  John 

Tarr,  Leonard  M  .                       

Thompson,  Arthur 

Thompson,  E.  Herbert 

Todd,  George  T 

Townsend,  Theodore  F . 

Tuch,  Charles  B 

Vose,  ElishaC 

Walz,  Ferdinand  J 

Watson,  James  M 

j 

Welsh,  Lucius  A 

Widmeyer,  James  I 

Williams,  Frank  T 

Williams,  Henry  E  . . 

Williams,  John  R 

Willson,  George  H 

Wilson,  Wilford  M 

Wood,  Peter 

Apr.  24,1880 
Sept.  25, 1885 
July  17,1880 

TITLES   OF   POSITIONS   AND    CLASSES   OF   EMPLOYEES. 


Titles  of  positions  and  classes  of  employees  in  the  U.  S.  Department  of  Agricidture, 
indicating  the  nature  of  their  several  occupations. 

Plant  physiologists. 

Plant  pathologists. 

Botanists. 

Pomologists. 

Agrostologists. 

Cerealists. 

Mycologists. 

Crop  culturists. 

Pharmacologists . 

Horticulturists. 

Gardener. 

Gardener's  assistants. 

Foresters. 

Field  assistants  in  forestry. 

Dendro-chemists . 

Collaborators  in  forestry. 

Photographers. 

Soil  physicists. 

Soil  scientists. 

Soil  analysts. 

Assistants  in  soil  survey. 

Drainage  engineers. 

Tobacco  expert  specialists. 

Scientific  aids. 

Scientific  assistants  in  physics  as  applied  to  soils. 

Chemists. 

Assistant  chemists. 

Biochemists. 

Chemical  tabulators. 

Scientific  assistants  in  analytical  chemistry. 

Scientific  assistants  in  agricultural  chemistry. 

Scientific  assistants  in  industrial  chemistry. 

Scientific  assistants  in  botany. 

Scientific  assistants  in  plant  physiology  and  pathology. 
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Scientific  assistants  in  horticulture. 
Scientific  assistants  in  bacteriology. 
Scientific  assistants  in  forestry. 

Scientific  assistants  in  physiology  and  nutrition  of  man. 
Scientific  assistants  in  animal  pathology. 
Scientific  assistants  in  animal  production  and  dairying. 

Scientific  assistants  in  rural  engineering,  especially  as  applied  to  road  making. 
Scientific  assistants  in  rural  engineering,  especially  as  applied  to  irrigation. 
Scientific  assistants  in  practice  of  agriculture. 
Scientific  assistants  in  agricultural  statistics. 
Student  assistants. 
Entomologists. 
Assistant  entomologists. 
Scientific  assistants  in  entomology. 
Scientific  assistants  in  ornithology  and  mammalogy. 
Ornithologists  and  mammalogists. 
Statisticians. 
Compilers  in  statistics. 
Tabulators  of  statistics. 
Irrigation  engineers. 
Irrigation  assistants. 
Irrigation  specialists. 
Public  roads  engineers. 
Public  roads  constructors. 
Road  material  engineers. 
Zoologists. 

Scientific  assistants  in  zoology. 
Assistants  in  biochemic  investigations. 
Veterinary  inspectors  in  anim  al  industry . 
Meat  inspectors  in  animal  industry. 
Assistant  inspectors  in  animal  industry. 
Vessel  inspectors  in  animal  industry. 
Live  stock  agents  in  animal  industry. 
Stock  examiners  in  animal  industry. 
Taggers  in  animal  industry. 
Microscopists  in  animal  industry. 
Assistant  microscopists  in  animal  industry. 
Microscope  and  other  instrument  repairers  in  animal  industry. 
Animal  husbandry  specialists  in  animal  industry. 
Professors  of  meteorology  in  the  Weather  Bureau. 
Meteorologists  in  the  Weather  Bureau. 
Medico-climatologists  in  the  Weather  Bureau. 
Forecast  officials  in  the  Weather  Bureau. 
Local  forecast  officials  in  the  Weather  Bureau, 
Observers  in  the  Weather  Bureau. 
Section  directors  in  the  Weather  Bureau. 
Station  agents  in  the  Weather  Bureau . 
Messenger  boys  on  stations  in  the  Weather  Bureau, 
Skilled  artisans  in  the  Weather  Bureau. 
Batterymen  in  the  Weather  Bureau. 
Repairmen  in  the  Weather  Bureau. 
River  observers  in  the  Weather  Bureau. 
Rainfall  observers  in  the  Weather  Bureau. 
Cotton-region  observers  in  the  Weather  Bureau .         t 
Sugar  and  rice  observers  in  the  Weather  Bureau. 
Com  and  wheat  observers  in  the  Weather  Bureau- 
Fruit  and  wheat  observers  in  the  Weather  Bureau. 
Storm- warning  displavmen  in  the  Weather  Bureau.. 
Clerks, 
Bookkeepers. 
Copyists. 
Type  writers, 

Stenographers  and  typewriters. 
Editors. 

Editorial  clerks. 
Proof  readers. 
Translators. 
Artists. 
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Modelers. 

Illustrators. 

Engravers. 

Lithographers. 

Compositors, 

Printers. 

Pressmen. 

Folders  and  feeders  in  printing  office. 

Library  clerks. 

Library  cataloguers. 

Scientific  assistants  in  library  science. 

Publication  and  document  folders  and  mailers. 

Frank  counters. 

Telegraph  and  telephone  operators. 

Electricians. 

Steam  engineers. 

Firemen. 

Assistant  firemen. 

Machinists. 

Skilled  mechanics. 

Plumbers. 

Blacksmiths. 

Carpenters. 

Painters. 

Skilled  laborers. 

Messengers. 

Assistant  messengers. 

Watchmen. 

Mere  unskilled  manual  laborers,  including  charwomen. 


REGULATIONS   GOVERNING  EMPLOYEES  IN  THE  U.    S.    DEPART- 
MENT OF  AGRICULTURE. 

By  the  provisions  of  the  Civil  Service  act  approved  January  16, 
1883,  and  the  rules  of  the  U.  S.  Civil  Service  Commission  approved 
b}^  the  President,  all  positions  in  the  IT.  S.  Department  of  AgTiculture, 
except  those  of  mere  manual,  unskilled  laborers,  including  charwomen, 
are  now  embraced  in  the  classified  civil  service,  and  appointments 
thereto  can  now  be  made  only  from  certificates  issued  by  the  U.  S. 
Civil  Service  Commission,  except  in  the  cases  of  special  agents  and 
experts. 

All  persons  seeking  information  respecting  the  classified  civil  serv- 
ice and  examinations  for  positions  therein  should  address  the  U.  S. 
Civil  Service  Commission,  Washington,  D.  C.  A  manual  of  examina- 
tions for  the  classified  civil  service  of  the  United  States  is  published 
by  the  U.  S.  Civil  Service  Commission  for  the  information  and  guid- 
ance of  all  persons  interested  therein. 

Any  person  holding  an  appointment  to  a  position  in  any  other 
Department  or  officially  connected  with  any  other  branch  of  the 
Government  service  will  not,  while  holding  such  appointment,  he 
employed  in  any  capacity,  even  temporarily,  in  the  IT.  S.  Department 
of  AgTiculture. 

To  every  person  appointed  to  any  position  in  the  IT.  S.  Department 
of  Agriculture  a  written  appointment,  signed  by  the  Secretary  (or 
Acting  Secretary)  of  Agriculture,  will  be  issued,  stating  the  title  or 
name  of  the  position  to  which  appointed  and  describing  in  general 
terms  the  character  of  the  service  to  be  performed  by  and  specifying 
the  salary  or  the  rate  of  compensation  to  be  paid  to  the  person  so 
appointed  and  the  specific  roll  or  fund  provided  in  the  act  making 
appropriations  for  the  Department  of  Agriculture  from  which  paid. 
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Every  appointee  will  be  required  to  take  an  oath  (or  affirmation)  of 
office  in  the  form  prescribed  by  law  before  entering  upon  his  duties, 
and  file  the  same,  together  with  a  statement  of  legal  residence,  post- 
office  address,  and  personal  record,  with  the  Appointment  Clerk  of 
the  Department,  on  a  form  provided  by  the  Department. 

In  every  case  in  which  the  issue  of  a  new  appointment  becomes 
necessary,  as  in  promotions,  reappointments,  transfers,  and  changes 
of  official  designation,  a  new  oath  and  a  statement  of  personal  record 
will  be  required,  unless  otherwise  directed  in  the  appointment. 

The  oath  of  office  of  appointees  to  positions  in  the  United  States 
Department  of  Agriculture  may  be  taken  before  any  officer  having  an 
official  seal,  with  authority  to  administer  oaths  either  by  United  States 
statutes  or  by  local  municipal  law,  and  it  must  be  properly  certified 
under  the  hand  and  seal  of  such  officer.  The  oath  of  office  may  also 
be  taken  before  the  Chief  Clerk  of  the  United  States  Department  of 
Agriculture  or  before  the  chief  clerk  of  any  Bureau  thereof. 

Neither  salary  nor  other  emoluments  will  be  paid  to  any  employee 
until  the  required  oath  of  office  shall  have  been  filed  with  the  Appoint- 
ment Clerk  of  the  Department,  nor  until  the  appointee  shall  have 
reported  for  duty  according  to  his  instructions.  If  a  specific  date  is 
named  upon  which  the  appointment  is  to  take  effect,  salary  will  not 
begin  until  that  date,  although  the  oath  may  have  been  taken  earlier. 

REGULATIONS   GOVERNING   PROMOTIONS,  ETC.,  LN   THE  U.  S.  DEPARTMENT   OF 

AGRICULTURE. 

Office  of  U.  S.  Civil  Service  Commission, 

Washington,  D.  C,  December  1,  1896. 
In  pursuance  of  the  requirements  of  section  7  of  ' ;  An  act  to  regulate  and  improve 
the  civil  service  of  the  United  States,"  approved  January  16,  1883.  and  in  con- 
formity with  Rule  XI  of  the  revision  of  the  Civil  Service  Rules  promulgated  by 
the  President  on  the  6th  day  of  May,  1896,  the  following  regulations  governing 
promotions  in  the  departmental  service  of  the  Department  of  Agriculture  have 
been  formulated  by  the  Civil  Service  Commission  after  consultation  with  the 
Secretary  of  Agriculture,  and  are  hereby  promulgated: 

Regulation  I. 

Section  1.  All  vacancies  above  those  in  the  lowest  class  of  any  grade  not  filled 
by  reinstatement,  transfer,  or  reduction  shall  be  filled  by  promotion:  Provided, 
That  if  there  is  no  person  eligible  for  promotion,  or  if  the  vacant  position  requires 
the  exercise  of  technical  or  professional  knowledge,  it  may  be  filled  through  cer- 
tification by  the  Civil  Service  Commission. 

Sec  2.  Except  as  provided  in  section  1  of  this  regulation,  a  vacancy  in  any  class 
shall  be  filled  by  the  promotion  of  an  eligible  in  the  next  lower  class  of  the  same 
Bureau,  Division,  or  Office.  When  such  vacancy  exists  the  Board  of  Promotion 
Review  shall  certify  to  the  Secretary  of  Agriculture  the  names  of  the  three  eligi- 
bles  in  the  Bureau.  Division,  or  Office  having  the  highest  records  of  efficiency,  and 
from  these  names  the  Secretary  of  Agriculture  shall  make  his  selection:  Provided. 
That  if  there  shall  be  in  the  Bureau  less  than  three  eligibles  in  the  class  next  below 
that  in  which  the  vacancy  exists,  the  Board  of  Promotion  Review  shall  certify  as 
many  in  addition  of  the  highest  eligibles  in  the  corresponding  class  of  the  other 
Bureaus  as  may  be  necessary  to  make  a  full  certification. 

Regulation  II. 

Section  1 .  No  person  shall  be  promoted  to  any  grade  from  which  he  is  barred 
by  the  age  limitations  prescribed  by  the  Civil  Service  Rules. 

Sec.  2.  No  person  whose  record  of  efficiency  is  below  85  per  cent  of  the  possible 
maximum  rating  of  his  class  or  grade  shall  be  eligible  for  promotion. 

Sec.  3.  No  person  occupying  a  position  below  the  grade  of  clerk-copyist  shall 
be  promoted  to  that  grade  until  he  shall  have  been  employed  two  years  in  the 
departmental  service  and  shall  have  passed,  with  an  average  percentage  of  TO  or 
over,  the  examination  prescribed  by  the  Commission. 
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Regulation  III. 

Section  1.  The  chief  clerk  of  each  Bureau,  under  the  direction  of  the  head 
thereof,  shall  keep  a  record  of  the  efficiency  of  all  employees  under  his  super- 
vision, and  a  similar  record  of  employees  not  assigned  to  any  Bureau  shall  be  kept 
by  the  Chief  Clerk  of  the  Department. 

Sec.  2.  The  record  of  efficiency  shall  be  kept  on  such  forms  as  may  be  prescribed 
by  the  Commission  after  consultation  with  the  Secretary  of  Agriculture,  and  shall 
embrace  the  elements  which  are  essential  to  a  fair  and  accurate  determination  of 
the  relative  merits  of  employees. 

Sec.  3.  A  record  of  those  eligible  for  promotion  shall  be  kept  by  the  Board  of 
Promotion  Review.  The  board  shall  have  access  to  efficiency  records,  and  may  at 
any  time  call  for  a  transcript  of  the  same. 

Sec.  4.  The  efficiency  reports  made  by  the  chiefs  of  the  several  Bureaus,  Divi- 
sions, and  Offices  of  the  Department  of  Agriculture  respecting  the  value  of  the 
personal  services  in  the  Department  of  each  person  serving  under  them,  and  filed 
with  the  Appointment  Clerk  for  the  Chief  Clerk  of  the  Department,  shall  be  the  basis 
of  all  promotions,  demotions,  and  continuations  on  the  rolls  of  the  Department. 

Sec.  5.  The  following  shall  be  the  form  of  efficiency  report  to  be  used  in  the 
Department  of  Agriculture: 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 

Washington,  D.  C, ,  189... 

To  the  Chief  of  the  

You  are  directed  to  report  upon  the  following-named  person,  as  the  questions  herein  pro- 
pounded may  require,  and  to  file  the  report  with  the  Appointment  Clerk  for  the  Chief  Clerk. 

J.  Sterling  Morton,  Secretary. 

EFFICIENCY  REPORT. 

M is  employed  under  your  supervision.    This  person's 

salary  is  $ per  annum. 

Upon  what  character  of  work  is  this  person  generally  employed?  Is  it  clerical?  Supervisory? 
Routine?  Is  it  of  a  varied  and  exceptional  character?  Does  it  involve  original  thought,  consid- 
eration, or  investigation?  If  it  is  skilled  labor,  state  the  kind,  and  whether  it  is  supervisory  or 
routine.    If  it  is  that  of  messenger,  watchman,  charwoman,  or  mere  laborer,  state  the  fact. 

How  high  on  a  scale  of  10  do  you  rate  the  quality  of  this  person's  work?    

How  high  on  a  scale  of  10  do  you  rate  the  quantity  of  work  per  month  done  by  this  person?    

How  high  on  a  scale  of  10  do  you  rate  the  punctuality  of  this  person?    

How  high  on  a  scale  of  10  do  you  rate  the  deportment  of  this  person? 

How  many  days  absent  from  duty  on  account  of  sickness  during  the  six  months  last 
past?    

How  many  days  absent  from  duty  otherwise  than  on  account  of  sickness  during  the  six 

months  last  past?    On  account  of  annual  leave?    Without  leave?    Fur- 

loughed?    

Does  this  person  show,  in  your  opinion,  any  special  fitness  for  work  of  a  higher  intellectual 
character  than  that  to  which  assigned? 


Have  you  any  further  statement  to  make  respecting  this  person?    If  so,  make  it  here. 


(Signed)        

No Chief  of  the 


(MEMORANDUM    RESPECTING    THIS   PERSON,   COMPILED   FROM  THE  RECORDS  OF  THE 

DEPARTMENT.) 

First  appointed ,  18       ,  at  a  salary  of  $ per  annum.     

Classified  civil-service  record:  


Sec.  6.  An  examination  into  the  relative  efficiency  of  employees,  as  shown  by 
the  efficiency  record  hereinbefore  provided  for,  and  such  further  tests  as  the  Com- 
mission may  deem  necessary,  shall  constitute  an  examination  for  promotion  from 
one  class  to  another  class.  No  person,  except  as  herein  provided,  shall  be  eligible 
for  promotion  until  he  shall  have  passed  such  an  examination. 

Sec.  7.  Examinations  for  promotion  from  one  grade  to  another  grade  shall  be 
conducted  by  the  Board  of  Promotion  Examiners  at  such  times  as  may  be  fixed 
by  the  Commission. 

Sec.  8.  Efficiency  reports  shall  be  called  for  by  the  Chief  Clerk  immediately 
before  the  termination  of  the  first  half  of  the  fiscal  year,  and  also  immediately 
before  the  termination  of  the  fiscal  year,  and  maybe  called  for  at  such  other  times 
as  the  interests  of  the  Department  seem  to  require. 

John  R.  Procter, 
President  Civil  Service  Commission. 
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EXECUTIVE   ORDER. 

All  officers  and  employees  of  the  United  States  of  every  description,  serving  in 
or  under  any  of  the  Executive  Departments,  and  whether  so  serving  in  or  out  of 
Washington,  are  hereby  forbidden,  either  directly  or  indirectly,  individually  or 
through  associations,  to  solicit  an  increase  of  pay  or  to  influence  or  attempt  to 
influence  in  their  own  interest  any  other  legislation  whatever,  either  before  Con- 
gress or  its  committees,  or  in  any  way  save  through  the  heads  of  the  Departments 
in  or  under  which  they  serve,  on  penalty  of  dismissal  from  the  Government  service. 
(Signed)  Theodore  Roosevelt. 

White  House.  January  31,  1902. 

AMENDMENT    TO   THE   CIVIL   SERVICE   RULES. 

In  the  exercise  of  the  power  vested  in  the  President  by  the  Constitution  and  by 
virtue  of  the  one  thousand  seven  hundred  and  fifty-third  section  of  the  Revised 
Statutes,  and  of  the  Civil  Service  act  approved  January  16.  1883,  Civil  Service 
Rule  XI  is  hereby  amended  by  adding  at  the  end  thereof  the  following  section: 

5.  No  recommendation  for  the  promotion  of  any  employee  in  the  classified  serv- 
ice shall  be  considered  by  any  officer  concerned  in  making  promotions  except  it 
be  made  by  the  officer  or  officers  under  whose  supervision  or  control  such  employee 
is  serving;  and  such  recommendation  by  any  other  person,  with  the  knowledge 
and  consent  of  the  employee,  shall  be  sufficient  cause  for  debarring  him  from  the 
promotion  proposed,  and  a  repetition  of  the  offense  shall  be  sufficient  cause  for 
removing  him  from  the  service. 

(Signed)  Theodore  Roosevelt. 

White  House.  July  3,  1902. 

regulations    governing    appointment    to    positions    of    mere    unskilled 
laborer  under  department  of  agriculture  un  district  of  columbia. 

In  the  exercise  of  power  vested  in  the  President  by  the  Constitution  and  by 
section  1753  of  the  Revised  Statutes,  the  following  regulations  governing  appoint- 
ment to  positions  of  mere  manual  unskilled  laborer  under  the  Department  of 
Agriculture  in  the  District  of  Columbia,  having  been  recommended  by  the  Secre- 
tary of  Agriculture  and  the  Civil  Service  Commission,  are  hereby  approved  and 
promulgated,  to  be  effective  from  and  after  July  2,  1902: 

1.  These  regulations  shall  not  have  the  effect  of  bringing  positions  of  mere 
laborer  within  the  provisions  of  the  act  of  January  16,  1883,  known  as  the  Civil 
Service  act,  or  of  the  rules  in  pursuance  thereof;  but  the  system  of  appointments 
hereby  established  shall  be  separate  and  distinct  from  the  classified  service. 

2.  !N"o  person  shall  be  appointed  to.  or  employed  in,  any  position  of  mere  laborer 
under  the  Department  of  Agriculture  in  the  District  of  Columbia  except  in 
accordance  with  these  regulations. 

3.  The  Secretary  of  Agriculture  shall  appoint  a  board  of  labor  employment  of 
not  less  than  three  members,  who  shall  be  officers  or  employees  of  the  Depart- 
ment of  Agriculture,  and  who  shall  be  divided  as  nearly  as  practicable  between 
different  political  parties. 

4.  Each  applicant  shall  make  application  on  a  form  prescribed  by  the  board  of 
labor  employment  and  approved  by  the  Civil  Service  Commission,  showing  his 
age.  physical  condition,  and  other  "qualifications  for  the  performance  of  mere 
manual  labor,  as  indicated  by  his  past  occupations.  The  form  of  application  shall 
be  accompanied  by  certificates,  or  vouchers,  from  three  reputable  citizens  who 
have  knowledge  of  and  are  competent  to  testify  as  to  the  applicant's  character 
and  qualifications  for  performing  manual  labor. 

5.  Political  or  religious  affiliations  of  applicants  shall  not  be  given  any  consider- 
ation whatever,  nor  shall  political  indorsements  be  received  or  entertained. 

6.  Applications  of  persons  over  65  years  of  age  will  not  be  considered,  except  of 
honorably  discharged  United  States  soldiers  or  sailors  of  the  civil  war  or  of  the 
Spanish- American  war  and  of  those  entitled  to  the  benefits  of  section  1754,  Revised 
Statutes. 

7.  Applications  shall  not  be  received  from  persons  who  are  badly  crippled  or 
deformed,  or  from  persons  who  are  not  citizens  of  the  United  States:  applicants 
who  claim  citizenship  through  naturalization  shall  be  required  to  submit  to  the 
board  documentary  proof  of  their  naturalization. 
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8.  Applications  shall  be  received  by  the  board  of  labor  employment  at  any 
time.  On  the  1st  of  January  and  the  1st  of  July  of  each  year  the  board  shall 
determine  the  relative  fitness  of  each  applicant  who  has  filed  his  application  in 
complete  form  within  the  sis  months  preceding;  the  rating  or  determination  of 
relative  fitness  shall  be  made  on  a  scale  of  100  and  based  upon  a  careful  considera- 
tion of  the  applicant's  age,  his  physical  qualifications  for  performing  mere  man- 
ual labor,  and  his  ability  and  adaptability  to  perform  such  labor,  special  considera- 
tion being  given  any  former  service  as  laborer  in  the  Department.  In  rating  an: 
applicant  no  credit  shall  be  given  for  any  qualifications  which  he  may  possess 
other  than  those  for  the  performance  of  manual  labor,  as  above  enumerated.  The 
fact  that  an  applicant  can  not  read  and  write  shall  not  be  considered  in  deter- 
mining his  rating.  Whenever  in  any  case  the  board  is  unable  to  determine  satis- 
factorily the  rating  of  an  applicant  upon  the  information  furnished  in  connection 
with  the  application,  it  may  secure  such  further  information  as  it  may  desire  in 
respect  to  the  applicant's  character  or  ability,  and  may  summon  the  applicant  to 
appear  personally  before  the  board  or  its  representative:  Provided,  That  all  infor- 
mation or  matter  which  is  given  any  consideration  in  determining  the  rating,  shall 
be  reduced  to  writing  and  made  a  part  of  the  applicant's  papers.  All  applicants 
who  receive  a  rating  of  70  or  more  shall  be  deemed  eligible.  Whenever  it  may  be- 
necessary,  in  order  to  supply  qualified  persons  for  appointment,  the  board  may  at. 
any  time  between  January  1  and  July  1  rate  all  applicants  whose  applications; 
may  be  at  such  time  on  file  and  unrated. 

9.  As  soon  as  the  board  has  completed  the  rating  of  applicants  for  any  period,, 
as  provided  in  section  8  of  these  regulations,  it  shall  enter  upon  the  register  of 
eligibles  the  names  of  all  those  whom  it  has  determined,  in  accordance  with  said 
section,  to  be  eligible  for  the  performance  of  mere  manual  labor,  arranged  in  the= 
order  of  relative  fitness,  with  the  highest  first:  Provided,  That  the  names  of  eligi- 
bles who  are  entitled  to  preference  under  section  1754  of  the  Revised  Statutes  shall 
be  placed  at  the  head  of  the  register  in  the  order  of  their  ratings.  Separate  regis- 
ters of  eligibles  shall  be  kept,  one  for  males  and  one  for  females.  The  period  of 
eligibility  shall  be  one  year  from  the  date  on  which  the  name  of  an  eligible  is; 
entered  on  the  register. 

10.  Whenever  the  Secretary  of  Agriculture  desires  to  fill,  by  original  appoint- 
ment, an  existing  vacancy  in  the  position  of  mere  manual  laborer,  upon  his  request 
the  board  of  labor  employment  shall  certify  to  him  from  the  male  or  female 
register,  as  indicated  in  the  request,  the  three  names  at  the  head  thereof  which 
hare  not  been  three  times  certified.  Of  the  three  names  certified  the  Secretary 
of  Agriculture  shall  select  one  for  appointment,  and  if,  at  the  time  of  the  selec- 
tion, there  are  more  vacancies  than  one,  he  may  select  more  than  one.  The 
policy  of  the  Department  will  be  to  select  for  appointment  the  highest  of  the 
three  names  certified,  unless,  for  some  reason  satisfactory  to  the  Department, 
it  is  deemed  best  to  select  one  of  the  others.  A  person  selected  for  appoint- 
ment shall  receive  a  certificate  for  a  probationary  period  of  six  months,  at  the 
end  of  which  period,  if  his  conduct  and  capacity  are  satisfactory  to  the  Secre- 
tary of  Agriculture,  his  retention  in  the  service  shall  be  equivalent  to  his  absolute 
appointment;  but  if  his  conduct  or  capacity  be  not  satisfactory,  he  shall  be  noti- 
fied that  he  will  not  receive  absolute  appointment  because  of  such  unsatisfactory 
conduct  or  want  of  capacity,  and  such  notification  shall  discharge  him  from  the 
service.  Removal  during  the  probationary  period  or  after  absolute  appointment 
shall  be  made  without  any  regard  to  political  or  religious  affiliations.  Whenever 
a  person  is  separated  from  the  position  of  mere  manual  laborer  for  any  reason  he 
shall  be  given  what  may  be  known  as  a  separation  card,  upon  which  shall  be 
entered  a  statement  of  the  reasons  for  his  separation  and  of  the  character  of  serv- 
ice rendered  by  him. 

11.  Persons  appointed  through  certification,  by  the  board  of  labor  employment 
under  these  regulations  shall  not  be  assigned  to  the  performance  of  any  clerical 
duty  or  of  any  duty  properly  belonging  to  any  position  classified  under  the  civil- 
service  law;  and  the  compensation  paid  to  any  person  appointed  under  these  reg- 
ulations shall  not  exceed  $50  per  month  or  $600  per  annum. 

12.  The  records  of  the  board  of  labor  employment  shall  at  all  times  be  open  to 
the  inspection  of  the  Civil  Service  Commission  or  its  authorized  representatives. 

13.  In  connection  with  his  monthly  report  of  changes  to  the  Commission  the 
Secretary  of  Agriculture  shall  certify  whether  any  person  holding  a  position  of 
mere  manual  laborer  under  these  regulations  has  been  assigned  to  clerical  duty 
or  any  other  duty  properly  belonging  to  a  position  classified  under  the  Civil 
Service  law. 
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14.  The  Civil  Service  Commission,  whenever  it  shall  find  that  any  person  is 
holding  a  position  contrary  to  the  provisions  of  these  regulations,  shall,  after 
notice  to  the  person  affected  and  an  opportunity  for  explanation  or  other  state- 
ment, certify  information  of  the  fact  of  snch  irregularity  to  the  Secretary  of 
Agriculture,  and  then  if  such  person  be  not  dismissed  within  thirty  days,  to  the 
disbursing  and  auditing  officers  through  whom  the  salary  or  wages  of  such 
person  is  by  law  required  to  be  paid:  and  thereafter  such  disbursing  or  auditing 
officers  shall  not  pay  or  permit  to  be  paid  to  such  person  any  salary  or  wages 
which  accrue  after  such  certificate  has  been  received  by  him. 

15.  These  regulations  may  be  amended  either  by  the  President  or  by  the  con- 
current action  of  the  Secretary  of  Agriculture  and  the  Civil  Service  Commission. 

Theodore  Eoosevelt,  ~ 

President. 
James  Wilson. 

Secretary  of  Agriculture. 
Dated  July  2.  1902. 

REGULATION   9   AMENDED. 

Section  9  of  the  regulations  governing  appointment  to  positions  of  mere  unskilled 
laborer  under  the  Department  of  Agriculture  in  the  District  of  Columbia  is  hereby 
amended  by  inserting  after  the  word  ' '  males ' !  the  words  ' '  between  the  ages  of 
14  and  21  years,  and  one  for  males  between  the  ages  21  and  65  years.'"  and  add 
after  the  word  "  females  "  the  following  words:  ;i  Between  the  ages  of  14  and  21 
years,  and  one  for  females  between  the  ages  of  21  and  65  years."  so  that  the  sec- 
tion will  read  as  follows  when  so  amended: 

"9.  As  soon  as  the  board  has  completed  the  ratings  of  applicants  for  any  period, 
as  provided  in  section  8  of  these  regulations,  it  shall  enter  upon  the  register  of 
eligibles  the  names  of  all  those  whom  it  has  determined,  in  accordance  with  said 
section,  to  be  eligible  for  the  performance  of  mere  manual  labor,  arranged  in  the 
order  of  relative  fitness,  with  the  highest  first:  Provided.  That  the  names  of  eligi- 
bles who  are  entitled  to  preference  under  section  1754  of  the  Revised  Statutes  shall 
be  placed  at  the  head  of  the  register  in  the  order  of  their  ratings.  Separate  reg- 
isters shall  be  kept— one  for  males  between  the  ages  of  14  and  21  years,  and  one 
for  males  between  the  ages  of  21  and  65  years,  and  one  for  females  between  the 
ages  of  14  and  21  years,  and  one  for  females  between  the  ages  of  21  and  65  years. 
The  period  of  eligibility  shall  be  one  year  from  the  date  on  which  the  name  of  an 
eligible  is  entered  on  the  register. 

(Signed)  James  Wilson. 

Secretary  of  Agriculture. 
(Signed)  W.  D.  Foulke, 

Acting  President.  U.  S.  Civil  Service  Commission. 

August  29,  1902. 

Blank  application  forms  for  appointment  to  the  position  of  mere 
unskilled  laborer  may  be  obtained  by  applying  to  the  XL  S.  Department 
of  Agriculture . 


REPORT  OF  THE  STATISTICIAN. 


U.  S.  Department  of  Agriculture, 

Division  op  Statistics, 
Washington,  D.  C,  November  i,  1902. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  of  the  work  of 
the  Division  of  Statistics  for  the  fiscal  year  ended  June  30,  1902. 
Respectfully, 

John  Hyde, 

Statistician. 
Hon.  James  Wilson,  Secretary. 


WORK  OF  THE  YEAR. 

The  work  of  the  Division  of  Statistics  has  consisted  mainly,  as  in 
past  years,  of  the  preparation  of  reports  relative  to  the  extent  and 
geographical  distribution  of  the  area  of  production  of  the  principal 
products  of  the  soil,  the  condition  and  prospects  of  the  different  crops 
during  the  growing  season,  and  the  quantity,  quality,  and  disposition 
of  the  product  harvested,  together  with  the  latest  information  con- 
cerning the  crops  of  such  foreign  countries  as  enter  into  competition 
with  the  United  States  in  the  markets  of  the  world. 

No  amplification  of  the  scope  of  the  work  was  practicable  until  an 
increased  appropriation  should  provide  for  the  employment  of  a  larger 
number  of  experts  and  compilers. 

While,  as  already  stated,  there  could  be  no  immediate  enlargement 
of  the  scope  of  the  work  of  this  Division,  arrangements  have  been  made 
for  the  resumption  of  the  reports  on  live  stock  and  on  tobacco,  which 
had  been  temporarily  suspended  pending  the  publication  of  those  of 
the  Census. 

The  results  of  such  work  as  the  Division  has  been  engaged  in,  other 
than  that  of  crop  reporting,  have  been  embodied  in  publications  on 
"Statistics  on  the  fruit  industry  of  California,"  "Wheat  ports  of  the 
Pacific  coast,"  "The  future  demand  for  American  cotton,"  and  "The 
cotton-seed  industry,"  with  numerous  statistical  articles  on  various 
subjects  appearing  from  time  to  time  in  the  Crop  Reporter. 

With  a  view  to  further  improving  the  crop-reporting  service  of  the 
Division,  two  additional  field  agents  have  been  appointed,  and  the 
statistical  expert,  who  has  for  some  years  had  charge  of  the  crop  sta- 
tistics of  foreign  countries  competing  with  the  United  States,  has  been 
sent  to  London,  England,  where  he  is  in  closer  touch  with  the  statis- 
tical offices  of  the  different  European  Governments,  whose  reports, 
along  with  the  most  authoritative  commercial  intelligence  of  interest 
to  American  agriculturists,  he  transmits  to  Washington  by  mail  or 
cable  immediately  upon  their  becoming  available. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota,  a 
statistical  investigation  is  being  conducted  by  the  Division  of  Statis- 
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tics  into  methods  of  farming,  the  results  of  which  will  have  an  impor- 
tant bearing  on  such  questions  as  the  relative  profitableness  of  crops, 
the  economical  utilization  of  farm  labor,  etc. 

RECOMMENDATION. 

Another  year  has  passed  without  the  Division  having  those  enlarged 
opportunities  for  usefulness  which  the  possession  of  a  bureau  organi- 
zation would  give  it.  As  pointed  out  in  the  Statistician's  last  annual 
report,  the  fact  that  the  Department's  crop-reporting  service,  num- 
bering nearly  250,000  persons,  or  five  times  as  many  as  the  Census 
enumerators,  is  a  voluntary  service,  inevitably  results  in  some  lack 
of  appreciation  of  its  magnitude  and  of  the  amount  of  work  involved. 
not  only  in  tabulating  its  reports,  numbering  about  2,500,000  per 
annum,  but  also  in  maintaining  the  organization  itself.  A  divisional 
organization  can  not  utilize  to  the  greatest  possible  advantage  the 
possibilities  of  usefulness  which  the  possession  of  this  great  corps  of 
agricultural  correspondents  places  within  its  reach.  On  the  other 
hand,  the  more  elastic  organization  of  a  bureau,  with  that  larger  cleri- 
cal force  and  increased  number  of  statistical  experts,  could  not  fail  to 
make  the  statistical  work  of  the  Department  more  fully  commensu- 
rate with  the  great  agricultural  interests  or  the  country. 
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